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ABSTRACT 


Implementation plans were outlined and respective public costs were estimated 
for six beltwide boll weevil/cotton insect management programs in boll weevil- 
infested areas. Public cost is only one component of an economic evaluation 
of alternative programs. If fully implemented, annual public costs of the 
programs would be: current insect control (CIC), $2.5 million; optimum pest 
management with incentives (OPM-I1), $36 million; OPM with phased incentives 
(OPM-P1), $7 million; OPM with no incentives (OPM-NI) $7 million; OPM-NI with 
boll weevil eradication (OPM-NI-BWE), $7.5 million; and CIC-BWE, $3 million. 
However, estimated public and private costs would total $460 million during 
the 9 years to eradicate the boll weevil. Also, public costs for diapause 
treatments for the OPM program with phased incentives would total about $6l 
million during the 3 years of implementation. 
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PREFACE 


This report presents estimates of public costs associated with alternative 
boll weevil/cotton insect management programs in weevil-infested areas of the 
Cotton Belt. It also contains a description of beltwide implementation plans. 
The report is submitted by the Program Definition and Cost Facilitator Group 
as an integral part of the evaluation of beltwide cotton insect management 
programs. The membership of this Group follows: 


Ted Moriak, Office of Budget, Planning and Evaluation, U.S. Department 
of Agriculture, Washington, D.C., Group Chairman 

Lloyd Warren, Director, Agricultural Experiment Station, Fayetteville, 
Arkansas, representing Southern Agricultural Experiment Stations 

Roy Ledbetter, Entomologist=Pest Management, Alabama Extension 
Service, Auburn, Alabama, representing Southern Cooperative Extension 
Services 

Al Elder, State Entomologist, North Carolina Department of Agriculture, 
Raleigh, North Carolina, representing Southern Departments of 
Agriculture 

Ed Lloyd, Science and Education Administration~Agricultural Research, 
Raleigh, North Carolina, representing Biological Evaluation Team 

Irving Starbird, ESS, Washington, D.C., representing Economic 
Evaluation Team 


Chief contributors to this report were the members of the Optimum Pest Manage- 
ment Regional Extension Education Advisory Committee (OPMREEAC) coordinated by 
David Young, Leader of Extension Entomology, Mississippi Cooperative Extension 
Service; and James Brazzel, Plant Protection and Quarantine, APHIS, USDA, who 
prepared the estimates for boll weevil eradication. 


Members of OPMREEAC were: Jack Bacheler, NC; Donald Johnson, SC; W.R. Lambert, 


GA; Ron Smith, AL: Jimmy Pendergrass, TN; Ed Kowalski, MO; Jim Hamer, MS: 
Gordon Barnes, AR; James Tynes, LA; Mike McWhorter, TX; and Eldon Cleveland, OK. 
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Animal and Plant Health Inspection Service, 
USDA 


Agricultural Stabilization and Conservation 
Service 


Benefit/Cost Ratio 


Boll Weevil Eradication or Trial 
Cooperative Extension Service 
Current Insect Control 


Current Insect Control with Boll Weevil 
Eradication 


Economics and Statistics Service, USDA 
Modified Optimum Pest Management Option 
North Carolina Department of Agriculture 


Office of Budget, Planning and Evaluation, 
USDA 


Optimum Pest Management Option or Trial 


Optimum Pest Management with No Incentive 
and Boll Weevil Eradication 


Optimum Pest Management with Continuing 
Full Incentive Payments to Producers 
for Diapause and/or Pinhead Square 
Treatments 


Optimum Pest Management with No Incentive 
Payments to Producers 


Optimum Pest Management with Phased 
Incentive Payment to Producers 


Optimum Pest Management Regional Extension 
Education Advisory Committee 


Science and Education Administration- 
Agricultural Rescarch, USDA 


Virginia Department of Agriculture and 
Commerce 


SUMMARY 


A Program Definition and Cost Facilitator Group specified guidelines and 
coordinated the review of definitions and the estimation of public costs of 
beltwide boll weevil/cotton insect management programs. The final definitions 
were developed and approved by SEA-ES and APHIS personnel in consultation 
with Optimum Pest Management Regional Extension Education Advisory Committee 
(OPMREEAC) members, the Overall Evaluation Team, and Facilitator Group repre- 
sentatives. 


Six boll weevil/cotton insect management programs were defined: (1) Current 
Insect Control (CIC); (2) Optimum Pest Management with Continuing Incentives 
for Boll Weevil Management (OPM-I); (3) OPM with Phased Incentives (OPM-PI); 
(4) OPM with No Incentives (OPM=-NI); (5) OPM-NI with Boll Weevil Eradication 
(OPM-NI-BWE); and (6) CIC with Boll Weevil Eradication (CIC-BWE). 


The beltwide OPM programs consist of two major insect management options-- 
Optimum Pest Management (OPM) and Modified Pest Management (MOPM)--whichever is 
most applicable for a particular area. Additional Extension personnel and 
support would be required to implement both options. 


o The OPM option would utilize the boll weevil/cotton insect management 
practices that were tested in the Mississippi Trial with emphasis on area- 
wide diapause and/or pin-head square treatment, as needed, and varying 
levels of reimbursement to producers for the cost of these treatments. 


o The MOPM option would be followed in all areas where the area-wide diapause 
strategy could not be implemented or where it is not needed. It would 
utilize, if applicable, all of the practices tested in the Mississippi 
Trial except the organized area-wide diapause strategy but may include 
voluntary diapause treatments by individual producers. 





The beltwide eradication component of OPM-NI-BWE would utilize technology proven 
by the North Carolina trial and ongoing research. Eradication would begin in 
the Southeast and proceed west through eight separate zones, followed by the 
maintenance of a buffer zone between U.S. and Mexico to inhibit reinfestation. 
To insure sufficient implementation, OPM-NI would be in place prior to, during, 
and following eradication. The CIC-BWE program would be implemented with 
present level of funding for Extension education for cotton insect management 
prior to, during, and following eradication. 


The pattern of public costs for each of the beltwide programs varies considerably 
from initiation through full implementation. 


o The CIC and three incentive related OPM programs would be funded through CES 


while the eradication programs, CIC-BWE and OPM-NI-BWE, would be jointly 
funded by CES and APHIS. 


vi 


CIC, the baseline program, is currently costing about $2.5 million annualiy 
and it would continue at that rate. 


The funding for the OPM-I program with continuing incentive payments would 
increase from about $6 million the first year to $36 million by the second 
year and remain at that level. 


The costs for OPM-PI would be similar to OPM-I during the first two years 
but would decline to $7 million by the fifth year. 


The OPM-NI program costs would increase to $7 million by the second year 
and continue at that rate. 


Compared with OPM-NI, during the first year about $1 million more would be 
needed under the OPM phased and full incentives programs to prepare pro- 
ducers for the area-wide diapause strategy. 


With the eradication programs, OPM-NI-BWE and CIC-BWE, the costs rise to 
$94 and $87 million, respectively, in the fifth year and decline to $8 
and $3 million by the twelth and subsequent years depending on whether 
the OPM or CIC Extension support is provided. It would cost an estimated 
$460 million, including capital investments, during the 9 years to eradi- 
cate the boll weevil. If farmers share part of the eradication costs, 
public expenditures for eradication would be reduced. 
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DEFINITIONS AND PUBLIC COSTS OF 
BELTWIDE BOLL WEEVIL/COTTON INSECT MANAGEMENT PROGRAMS 


INTRODUCTION 


An important element in the economic evaluation of alternative beltwide programs 
is public costs. Their estimation requires an acceptable and well-understood 
set of program definitions. Acceptable program definitions are also required to 
estimate beltwide farmer costs of insecticide use and differences in lint yields 
associated with each program. 


The Program Definition and Cost Facilitator Group specified the final guidelines 
for developing a consistent set of definitions and for estimating public costs 
for beltwide boll weevil/cotton insect management programs. They also facili- 
tated a review and evaluation of the alternative program definitions and their 
estimated public costs by the responsible Program Operations personnel and 
Evaluation Teams. The overall goal of this Group was to insure that the best 
possible cotton insect management programs were defined and the appropriate 
public cost estimates were provided for evaluation. The development of final 


rogram definitions and public costs, however, remains the primary responsi- 
bility of the Science and Education Administration - Extension Service (SEA-ES) 
and the Animal and Plant Health Inspection Service (APHIS). 
Development and Review Procedures 


The initial request for information on Optimum Pest Management (OPM) was 
addressed to the OPM Regional Extension Education Advisory Committee (OPMREEAC). 
Its membership consisted of one Cooperative Extension Service (CES) cotton 
entomologist from each of 11 cotton producing States in boll weevil infested 
areas. These entomologists developed the Optimum Pest Management (OPM) program 
specifications and estimated the public expenditures for program operations in 
their respective States. Each entomologist developed his State's program 
within the overall guidelines and program definitions. 


A similar request for information on a beltwide boll weevil eradication program 
was addressed to the Plant Protection and Quarantine Staff in APHIS. Both the 
Boll Weevil Eradication (BWE) plan and the OPM plans were received by the 
evaluation teams prior to the Facilitator Group's establishment. These mater- 
ials provided a basis for developing the final guidelines and establishing the 
review procedures. 


The primary activities of the Program Definition and Cost Facilitator Group 
were to: 


1. Summarize the program cost estimates submitted by Cooperative Extension 
Service (CES) and APHIS; 


2. Compare the technologies and other components specified under the alterna- 
tive program definitions; 


3. Make a comparative analysis of program costs; 


4. Stimulate the members of the evaluation teams to conduct a comprehensive re- 
view of the numbers and the definitions for reasonableness and consistency; 
and 


5. Interact with the biological, economic, and overall evaluation teams to 
insure that the program definitions and specifications were clearly under- 
stood. Since the program definitions provided the common foundation for 
all of the evaluation components, it was important to assure that each was 
structured to reflect the unique characteristics of each program. 


The cost estimates were reviewed for consistency with the definitions and 
assumptions for program operations. The costs were compared across production 
regions and States. Program personnel were contacted in writing or in person 
to determine if revisions were needed. Advice and guidance were provided, but 
no revisions were made without approval or consent of the respective program 
operations personnel. 


The first meeting of the Facilitator Group was held in Sardis, MS on July 
28-30, 1980, in joint session with the OPMREEAC members. A review of program 
definitions, components, and costs at that meeting indicated several remaining 
problems and inconsistencies. A set of revised assumptions and guidelines for 
use in estimating OPM costs were developed at that meeting. The discussion 
also resulted in the addition of an eradication program, without increased 
funding of Extension education, as a sixth program to be evaluated. It also 
showed that.more work was needed to reach a common understanding of the various 
OPM programs. 


The OPM program definitions were an agenda item at several subsequent meetings. 
The greatest concern centered around how to modify the OPM option in areas 
where diapause and pin~head square technologies were not needed or were not 
likely to be adopted by a sufficient number of producers so as to even be 
marginally effective. In such areas, better in-season control of boll weevils, 
including other cotton pests, would be a more effective strategy. 


The Group decided that a modified optimum pest management (MOPM) option would 
be implemented in areas where the diapause and pinhead square techniques 
could not be implemented or would not be needed. As such, it would be consid- 
ered only as an option of the OPM programs and would not be evaluated as a 
beltwide program. 


The final definitions were presented to the second Delphi Conference in Memphis, 
TN on October 23-25, 1980. 


The program costs to taxpayers were reviewed with each of the State entomolo- 
gists, Jim Brazzel (APHIS), David Young, (Mississippi CES), and evaluation team 
leaders. This review showed a need for minor modifications to assure consis- 
tency among regions or consistency with accepted budgeting parameters. 


The final specifications of program components and their respective costs were 
reviewed by the Facilitator Group in New Orleans, LA on January 5, 1981 and 
were subsequently presented to the Overall Evaluation Team and Interagency Work 
Group. These reviews showed general acceptance of the materials and suggested 
improvements in presentation. 


Guidelines for Specifying Program 
Components and Public Costs 


The following assumptions and guidelines were used by all participants to 
insure comparability of programs within and among regions: 


Ts Alternative programs for comparison should be limited to cotton insect 
control, with emphasis on control of boll weevils. Do not 
include other cultural practices such as irrigation and fertilizer use 
for which recommendations apply generally over all specified programs, 
unless closely related to insect management. 


Paps Current insect control (CIC) is the baseline for comparison with other 
alternatives. It also provides a starting point for adjusting control 
practices and costs to correspond with other control programs. 


3. Programs should be defined and components specified for each cotton 
production region as jointly delineated by CES and ESS. 


4. Baseline acreages for all programs will be the 1974-78 average, which 
is indicative of current trends. Crop Reporting Service acreages should 
be used in indicating expected program participation, timing of program 
activities, and costs of programs. Averages for counties are by State 
and CIC regions. 


ye Baseline yields associated with current insect control (CIC) are based 
on average yields obtained by farmers during the 10 year period 1969-78. 
This longer-term average represents a normal or expected yield level 
associated with current practices and avoids annual fluctuations. 


6. Normalize infestations of weevils and other cotton insects by assuming 
a 5-10 year average infestation level. Base all program specifications 
and costs for year-l on this perceived long-run level of infestation. 


7. Use insect management technologies that have been tested and are 


recommended for use in 1980. Do not base any program components or 
costs on projected future technologies or near-known technologies. 


ie 


8. 


9. 


Estimate costs of programs in 1979 dollars. Do not reflect any forecast 
of changes in price levels during the implementation period. 


Specify technologies, practices, and costs for each year during program 
implementation and following implementation to the point at which 
adjustments to the program are complete and costs and benefits are 
stabilized. 
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PROGRAM DEFINITIONS AND TECHNICAL COMPONENTS 


Six boll weevil/cotton insect management programs were defined for the boll 
weevil-infested areas of the cotton belt (Figure 1). The six programs are: 
(1) Current Insect Control (CIC); (2) Optimum Pest Management with Continuing 
Incentives for Boll Weevil Management (OPM-1); (3) OPM with Phased Incentives 
(OPM-PL); (4) OPM with no Incentives (OPM-NI); (5) OPM=-NI with Boll Weevil 
Eradication (OPM=-NI-BWE); and (6) CIC with Boll Weevil Eradication (CIC-BWE). 
A common requirement of all OPM programs is that additional Extension personnel 
and support would be required to provide technical assistance and educational 
guidance in the management of the boll weevil and other cotton insects. In 
the context of this evaluation, the focus of the term Optimum Pest Management 
is on insect management. 


Description of Programs 
A general description of the programs for beltwide evaluation follows: 


1. Current Insect Control (CIC): Insect control as now practiced by producers 
ranges from no control to intensive treatment with insecticides. Current 
insect control implies a continuation of Extension education and technical 
assistance at the present level of funding. 


Z's Optimum Pest Management with Continuing Incentive Payments for Boll Weevil 
Management (OPM-I): This beltwide program consists of two major insect 


management options, whichever is most applicable for a particular area. 
Additional Extension personnel and support would be required to implement 
both options. One option, Optimum Pest Management (OPM), would utilize the 
boll weevil/cotton insect management practices that were tested in the 
Mississippi Trial with emphasis on diapause and/or pin-head square treatment, 
as needed, and full reimbursement for the cost of these treatments. In all 


areas where the diapause strategy could not be implemented or where it is not 
needed, an alternate option, Modified Optimum Pest Management (MOPM), would be 
followed. It would utilize, if applicable, all of the practices tested in the 


Mississippi Trial except the organized area-wide diapause strategy, but may 
include voluntary diapause treatments by individual producers. 


In areas having potential for moderate-to-heavy infestations of boll weevils, 


the OPM option would be implemented where effective. Diapause and/or pin-head 
square treatments would be specified as recommended technology. The criterion 


for an effective program is to maintain the mid-season population of boll 
weevils below treatment levels on 90 percent or more of the acreage prior to 
onset of Heliothis pressure. Growers would be reimbursed for boll weevil 
diapause and pin-head square treatments at a level that achieves sufficient 
acreage to result in an effective program. 
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3. 


As an example, OPM in Mississippi would include (1) grandlure baited traps 
as survey tools; (2) producers urged to plant cotton within recommended 
dates; (3) recommendation and reimbursement for pin-head square application 
if needed; (4) scouting of all cotton by commercial consultants, grower 
organizations, CES employees, or trained producers; (5) producers urged to 
follow CES recommendations for in-season control of boll weevils and other 
cotton insects; (6) full reimbursement for boll weevil diapause treatments, 
if needed; and (7) producers urged to destroy stalks if harvested prior to 
frost. 


Consultant and grower organizations would be involved, with CES providing 


‘information on recommended insect control practices. 


However, in areas, if any, where the required acreage for an effective 
program could not be reached with the OPM option or where boll weevil 
infestations are historically light and usually do not reach treatment 
levels, the Modified Optimum Pest Management (MOPM) option would be imple- 
mented. This option implies that the diapause and/or pin-head square 
technology either could not be adopted on a sufficient percentage of the 
cotton acreage for an effective area~wide OPM option or it would not be 
needed because of the low population levels of boll weevil. The objective 
of MOPM is to reduce the number of unnecessary in-season treatments for 
boll weevil and other cotton insects through effective scouting and/or 
monitoring. Examples of areas where diapause and/or pin-head square treat- 
ments are not commonly needed include north Alabama, some areas in the 
Mississippi Delta, Upper Concho area of Texas, and North Oklahoma. 


To implement both options under the OPM-I program, additional Extension 
personnel and funds would be required to provide technical information 

and educational guidance in the management of boll weevils and other 
cotton insects. All available proven technology may be applied in imple- 
menting this program. Use of the technology recommended and participation 
in this program would be voluntary on the part of the grower. From 1 to 3 
years may be required to fully implement this program, depending on cotton 
acreage and availability of staff. The acreage that one entomologist can 
handle will vary because of the location and intensity of cotton acreage 
as well as historic patterns of insect management problems. 


Optimum Pest Management with Phased Incentive Payments for Boll Weevil 
Management (OPM=PI): All recommended program components including person- 
nel and funds are the same as OPM-I except that incentive payments for 
diapause and/or pin-head square treatments are phased-out over time as 
follows: 


lst year: Same as OPM-I, 100 percent of needed treatment 
2nd year: 75 percent of needed treatment 

3rd year: 50 percent of needed treatment 

4th year: No incentive payment 


ye 


4. 
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The logic in evaluating this program is that in some areas an incentive may 
serve to demonstrate the technical and economic feasibility of diapause and 
pin-head square treatments and that growers may continue the use of these 
practices. If the required acreage for an effective diapause/pin-head 
square option could not be maintained after payments are phased out, the 
MOPM option would be implemented. 


Optimum Pest Management with No Incentive Payments for Boll Weevil 


Management (OPM-NI): This beltwide program is the same as OPM-I with the 
exception that no reimbursements to producers are made for diapause or 
pin-head square treatments. If the required level of acreage could not be 
reached, the MOPM option would be established and the diapause/pin-head 
square technology would not be implemented on an area-wide basis. 


Optimum Pest Management with No Incentive Payments and with Boll Weevil 
Eradication (OPM-NI-BWE): This beltwide program includes eradication of 
the boll weevil as a major component. The beltwide eradication component 


would use the technology proven by the North Carolina trial and ongoing 
research. However, it does not need to be a replication of the NC trial. 


Boll weevil eradication would begin in the Southeast and proceed west 
through eight separate zones, followed by the maintenance of a buffer zone 
between U.S. and Mexico to inhibit re-infestation. To insure efficient 
implementation of this program, OPM=NI would be implemented beltwide one 
year prior to the initiation of eradication. MOPM practices for the con- 
trol of other insects would be in place during and following eradication. 
The major components of the program to eradicate the boll weevil from a 
designated zone are: (1) prior to eradication, the voluntary program with 
no incentive payments to producers (OPM=-NI) would involve information and 
education, organization of producers and encouragement of producers to 
follow recommended insect control practices; (2) during the first year of 
eradication, growers would be responsible for inseason control of all 
insects, including boll weevils. Growers would be urged to follow recom 
mendations for all cotton insects. Beginning in early September (depending 
on area and weather) APHIS would initiate a boll weevil eradication program 
with diapause treatments of boll weevils, using guthion, malathion, or 
other recommended insecticides, as needed. A range of 5-10 treatments are 
projected on all acreage in infested areas; (3) during the second year of 
eradication, APHIS would monitor and control incipient boll weevil infesta- 
tions by the use of sterile weevils, Dimilin, and organophosphorous insec- 
ticides, as needed. Growers would be urged to follow recommended practices 
for control of other insects; and (4) during subsequent years, growers 
would continue with MOPM practices for the control of other insects in a 
weevil-free environment, while regulatory agencies would assume responsi- 
bility for routine surveillance of the areas cleared (trapping density of 

1 per 200 acres) and the control of incipient boll weevil infestations. 
Following eradication, the Extension Service would continue to provide 
information to growers on how best to manage cotton insects in the absence 
of the boll weevil. 
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6. Current Insect Control with Boll Weevil Eradication (CIC-BWE): This belt- 
wide program includes eradication of the boll weevil as a major supplement 
to the current cotton insect management program. The beltwide eradication 
component would use the technology proven by the North Carolina trial and 
ongoing research. The eradication component remains essentially the sane 
as in OPM-NI-BWE, but there are no provisions for additional staffing or 
funding of CES programs prior to, during, or following eradication. 


OPM Technical Components 


The “beltwide” OPM programs-—-OPM-I, OPM-PI, OPM-NI and OPM-NI-BWE--are an 
amalgam of 11 State programs, each of which reflects the unique combination 

of biological, environmental, and organizational factors affecting cotton 
insect control programs within each State. Each of these programs also consist 
of two insect management options--OPM and MOPM. Within these programs, the 
OPM option varies by the extent to which incentives are provided for area-wide 
diapause/pin-head square treatments. 


The objective of the OPM option is to maintain the mid-season population of 
boll weevils below treatment levels prior to onset of Heliothis pressure. 
Corollary objectives are to assure effective levels of beneficial insects, 
acceptable levels of pesticide usage, and to maintain or improve yields. 


Some of the technologies and practices to be used in implementing an OPM option 
are common among all States while others vary by State. Each State plan con- 
tains modifications as needed for implementation in that State (Attachment A). 
Key measures in an OPM option that are common to all States include population 
monitoring through scouting or field inspection, the use of traps for survei- 
lance, and in-season boll weevil control based on State recommendations. 
Virtually 100 percent of the cotton acreage in weevil-infested areas would 

be scouted at least once a week in an organized OPM option. 


A summary of differences in technical components for proposed State OPM options 
is provided in Table 1. Cotton States in the Southeast will generally require 
an average of three diapause control treatments on a high percentage of cotton 
acreage. This will effectively suppress boll weevil populations in the late 
summer and fall so that in-season insecticide treatments for boll weevil 
control would not be required prior to Heliothis pressure. In the Southwest, 
boll weevil suppression is commonly achieved by control of overwintered weevils 
with early-season insecticide treatments and with shorter-season or determinant 
varieties. Stalk destruction is voluntary in most areas but is mandatory in 
the Lower Rio Grande Valley of Texas. Recommended full and mid-season cotton 
varieties are recommended in the eastern States whereas the full range of 
varieties are recommended in Texas, depending on the particular region. 


Table 1--Summary of Differences in Technical Components for Proposed 
OPM Program, by States and Production Regions 1/ 


| | 3/ 4/ 
paleeean4 [Treatments for| Diapause Control | Stalk 

State | | Cotton |Over-wintering|Acres | Number |Destruction 
| | 


|Weevil Control|Treated|Treatments | 


Regions Varieties 





| | 
North Carolina |2,3,4 |Full & Mid- | 0 | 100 | 2.5-3.2 [Voluntary 
| |Season | | 
South Carolina |5,6 a ‘ " 3. 2~se7 a 
Georgia 738¢9 ‘i As needed Z 3e273e/ . 
Alabama fLOy Lae] Puls | 7 | 0 | 0 | * 
| | Season | [ePOLOO Me se 262 | 
Tennessee [12,13 [Full & Mid- | 0 | 5 3 | 5 
| |Season | | il | 
Missouri 14 z is ~ 30 04 S 
Mississippi 115,16, [Full Season | As needed | 70-96 | 1.3-2.2 | fi 
hie, Tee | | | | | 
Arkansas 119,20 |Full & Mid- | 0 | 23-42 [ 2.2-3.0 | a 
| |Season | | | | 
Louisiana [21,22 [Full Season | ia | 96 | 2.0-2.3 | ‘ 
Texas: | | | 
Lower Rio 123 |Full & Short | 250=2.2 1. NA 04, NA |Mandatory 
| |Season | | | 
Lower Coastal |24 Short Season Me Al . % Voluntary 
Bend | | | | | 
Upper Coastal [25 | bs | 2.0 Tol 1.9 > 
'__ Bend | | | | | | 
Winter Garden |26 : 1.8 NA NA 2 
Central River |27 [Full & Short | 1.6 | B | z | * 
Bottoms | |Season | | | | 
Blacklands 28 Determinant Aye - 2 i 


Rolling Plains|29 i‘ “Wi 25 2.4 ; 
Upper Concho [31 [Determinant &| As needed | NA | NA o 
| |Full Season | | | | 


Oklahoma 34 35 a i 23 220 " 


1/ All State OPM plans include scouting at least once a week, traps for 
surveilance of boll weevil, and in-season boll weevil control based on 
State recommendations. 

2/ For location of production regions, see Figure l. 

3/ Pinhead square treatments, based on Delphi estimates. 

4/ Based on Delphi estimates for an effective OPM option. Modified Optimum 


Pest Management (MOPM) will not include organized, area-wide diapause control 
treatments for suppression of boll weevil populations. 
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In some regions of the cotton belt, especially the upper Mid-South, boll weevil 
populations are historically light and may not require control measures during 
most growing seasons. In these areas, the Modified Optimum Pest Management 
(MOPM) option would be implemented. Also, MOPM would be followed in areas 
heavily infested with boll weevils if the area-wide diapause technology could 
not be implemented. 


A major cost component of all OPM programs is the personnel needed to carry 
out the respective program activities. Currently, 7/7 professional and techni- 
cal insect management specialists are assigned to the CIC program. To effec- 
tively carry out the components of the beltwide OPM programs, an additional 
173 persons would be required for a total of 250 cotton insect management 
specialists (Table 2-A, Attachment A). 
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BWE Technical Components 


Boll weevil eradication is diapause-based, with organophosphorous insecticides 
as the major boll weevil suppression method. A detailed plan for beltwide 
eradication of the boll weevil is included in Attachment B. The sequence of 
activities within a given area covers 24 months. The period extends over one 
complete growing season plus parts of the previous (Fall) and part of the 
subsequent (Spring) seasons. A brief summary of program components by time- 
sequence of activities follows: : 
1. The Extension Services in the States involved would implement an infor- 
mation and education program so that growers know about program require- 
ments and activities prior to program initiation. They would urge growers 
to voluntarily conduct a diapause program the previous fall. Also, the 
Extension Services would provide data on severity of the boll weevil 
problen. 


2. APHIS program personnel would be on site in July. 


3. Cotton fields in the Zone would be mapped in cooperation with ASCS and 
State agencies in July and early August. 


4. Fall survey traps at 1 per 10 acres (at least 1 per field) would be 
serviced from August to November to further verify the severity of the 
boll weevil problem and to locate possible trouble spots. 


5. Diapause treatments on all cotton acreage would begin in September after 
the regular season control program is completed by the grower, or before, 
if boll weevil populations are considered excessive. Insofar as possible, 
diapause control would be done during the harvest period. Treatment inter- 
vals would be 7-14 days, depending upon time of the year. 


6. In areas where cotton harvest is normally completed before cotton plants 
are killed by cold weather, plant destruction by the grower would be 
required. 


7. Diapause control would terminate when cotton plants are destroyed, either 
by cold weather or by the growers. 


8. Spring traps at the rate of approximately one per acre would be placed 
around cotton fields of the previous season, oriented to potential 
hibernation sites. These traps would be serviced from one month before 
planting time until cotton begins to flower. This would be a period of 
about three months, during which new cotton fields of the current year 
would be mapped. 


ete 


9. 


10. 


ll. 


12. 


13. 
TA. 


15. 


16. 


Where spring trap catches indicate a hazard of boll weevil population 
development in current cotton plantings, a series of four Dimilin treat- 
ments at weekly intervals followed by a Guthion cleanup treatment would be 
made. These treatments would begin before fruiting begins and would be 
done on an "as needed" basis. The Guthion cleanup treatment would be 
timed, insofar as possible, to not contribute ‘to a potential Heliothis 
problem. dpa 


Sterile boll weevils would be dropped on all cotton at the rate of 100 per 
acre per week for four weeks beginning at about the 6-8 leaf stage of 
cotton growth. 


After completion of the sterile insect drop, inseason pheromone traps at 
the rate of one per acre would be placed in the cotton fields. This 
trapping activity would continue until cotton begins to mature. 


Traps would be removed from fields as cotton begins to mature and placed 
around field borders and serviced until November (approximately three 
months) for the fall survey. 


If fall survey results indicate the presence of a potential over-wintering 
population, diapause treatments would be made on an “as needed” basis. 


In the following spring, the spring survey around previous year cotton 
fields would be made through June 30. 


On July 1, the survey operation would be turned over to the monitoring 
group and APHIS personnel would move to the next area scheduled for 
eradication. 


In the event spot infestations of boll weevil persist or were found later, 
a special group would be formed to eliminate these populations. This 
group would be funded from the contingency portion of the operational 
budget. 
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PROGRAM PUBLIC COSTS 


Public costs of implementing beltwide programs were estimated for each of 32 
production regions in boll weevil-infested areas (Figure 1). OPMREEAC members 
- estimated costs of beltwide CIC and OPM programs, while APHIS developed the 
beltwide BWE costs. 


Cost Assumptions 


The program cost summaries include all public (Federal and State) costs associ- 
ated with each of the boll weevil/cotton insect management programs, including 
incentive payments to producers where applicable. Incentive payments for 
diapause and pin-head square treatments under the OPM program were based on 
Delphi estimates of farmers needs for such treatments. 2/ The costs of eradi- 
cation includes the Federal, State and producer shares of eradication opera- 
tions costs. All costs of eradication were estimated by APHIS. An evaluation 
of the costs to be shared by producers was made by the Economic Evaluation 
Team. 3/ All research and development costs were excluded because past invest- 
ments are not relevant to the choice among current alternatives. Regular 
county Extension personnel are not included in these computations because 

their number is not likely to vary by the choice of insect management program. 
However, county Extension entomologists assigned specifically to cotton were 
included. 


All cost estimates are in constant 1979 dollars. No forecasts were made for 
changes in price levels during the implementation period, nor for changes in 
relative price levels of different inputs. Technology was assumed to be 
unchanged from existing on-the-shelf procedures for the evaluation period. It 
was felt that analysis of changes in relative prices and potential advances in 
technology, limitations on use, or other loss of effective technology would 
have unduly complicated the effort. 


Total Public Funding 


The pattern of public costs for each of the beltwide programs varies consider- 
ably from initiation through full implementation, (Table 2 and Figure 2). 

CIC, the baseline program, is currently costing about $2.5 million annually 
and it would continue at that rate. 


2/ See "The Delphi--Insecticide Use and Lint Yields", ESS Staff Report No. 
AGESS810507, May 1981, for a documentation of the procedures used to estimate 
diapause afd pin-head square treatments. 


3/ The economic evaluation was based on an assumption that producers would pay 
50 percent of eradication operating costs. Alternative cost~shares were also 
evaluated. 
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Table 2--Annual public costs for beltwide boll weevil/cotton insect 
management programs 1/ 





Year [aGic 7 OPM-I | OPM-PI | OPM-NI |OPM-NI-BWE 2/|CIC-BWE 2/ 
= oe Million aortas 3 ee eceneennesen wea 

1 | 2.5 5.6 5.5 4.7 6.2 2.5 

2 : ¢ 35.8 35.6 6.9 19.1 12.1 

3 ! , ; 28.9 ‘ 46.2 Ao a2 

4 | i 22a : 79.5 12-5 

5 | i : 6.9 94.3 87.3 

6 | 3 : : ; 74.0 67.1 

7 | : ‘ : : Slee 44.1 

8 | i s z ‘ 74.1 6722 

9 | : : = + 65.4 59.3 

10 | : : ‘ : 21.2 16.0 

11 : “ 7 i i Tie! Shs 

12 he ac : : ‘i hee Shoal! 

13 | : i ; i , i 

14 | ; rt : " . 

15 : Zo5 35.8 6.9 6.9 oe Sil 


1/ The six programs are: CIC (Current Insect Control); OPM-I (Optimum 
Pest Management with Incentives); OPM-PI (Optimum Pest Management with 
Phased Incentives) OPM-NI (Optimum Pest Management with No Incentives); 
OPM-NI-BWE (Optimum Pest Management with No Incentives and with Boll 
Weevil Eradication); and CIC-BWE (Current Insect Control with Boll Weevil 
Eradication). 

2/ Includes all eradication program costs as well as related OPM-NI and 
followup monitoring costs. Public costs would be lower than these 
amounts if farmers share some of the eradication costs. 

3/ Assumes constant 1979 dollars and constant 1974-1978 average acreage. 
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The funding for the OPM-I program with continuing incentive payments would 
increase from about $6 million the first year to $36 million by the second 
year and remain at that level. The cost for OPM-PI would be similar to OPM-I 
during the first two years but would decline to $7 million by the fifth year. 
The OPM-NI program costs would increase to $7 million by the second year and 
continue at that rate. Compared with OPM-NI, about $1 million more would be 
needed under the OPM phased and full incentives programs during the first year 
to prepare producers for the areawide diapause strategy. 


With the eradication programs, OPM-NI-BWE and CIC-BWE, the costs rise to $94 
and $87 million respectively, in the fifth year and decline to $8 and $3 
million by the twelfth and subsequent years depending on whether the OPM or 
CIC Extension support is provided. It would cost an estimated $460 million, 
including capital investments, during the 9 years to eradicate the boll weevil. 
If farmers share part of the eradication costs, public expenditures under the 
latter two programs would be reduced. 


The CIC and three incentive related OPM programs would be funded through CES 


while the eradication programs, OPM-NI-BWE and CIC-BWE, would be jointly funded 
by CES and APHIS. 
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Public Cost Estimates by Programs, States and Regions 


Current Insect Control (CIC) 


The CIC program is the benchmark against which other programs are compared in 
the beltwide analysis. The cotton acreage in the weevil-infested regions 
averaged 7.2 million acres during 1974-78. No alternative insect management 
programs were specified for the weevil-free States of California, Arizona, and 
New Mexico, or the Texas High Plains and two other West Texas regions. However, 
the impacts (spinoffs) of alternative programs in weevil-infested areas are 
evaluated for all major regions, including the Far West. 


The Cooperative Extension Service costs for CIC were estimated to be $2.5 
million annually. If this program were selected as the best beltwide boll 
weevil/cotton insect management program, the real costs would continue at that 
level during the evaluation period as shown in Table 3 and Figure 2. The CIC 
costs averaged 35 cents per acre beltwide and varied widely by State from 12 
cents per acre in Arkansas to 83 cents per acre in North Carolina. These 
costs depend on many factors, some of which include the relative importance of 
cotton, the geographic and climatic location of the production area, intensity 
of production and intensity of insect infestation. The public costs for a 
particular production region were as high as $3.89 per acre in the Winter 
Garden area of Texas for its 20 thousand acres. Only two other production 
regions exhibited public costs over one dollar per acre. They were Northeast 
Mississippi and the Upper Concho area of Texas. 


Optimum Pest Management 


Cost estimates were developed for three beltwide Optimum Pest Management Pro- 
grams that would be administered and funded by the Cooperative Extension 
Service. These programs differ chiefly on the extent to which farmers would 

be expected to share the costs of diapause/pinhead square treatments and on 

the extent to which producers would likely participate in an organized areawide 
program. 


In the program having the lowest public cost (OPM-NI), farmers would bear the 
entire cost of diapause/pinhead square treatments. In the medium public cost 
program (OPM-PI), farmers would pay the entire cost after an initial learning 
period. The rationale for phasing out payments is that the profitability of 
diapause and/or pinhead square treatments would be demonstrated during the 
first few years and that growers or grower organizations would continue their 
support of proven practices. In the highest public cost program (OPM-I), 
farmers would be reimbursed from public funds for all diapause and pinhead 
square treatments. 
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A common attribute of all OPM programs is that additional Extension personnel 
and support are required to provide technical assistance and educational guid- 
ance in managing boll weevils as well as other cotton insects. An effective 
diapause and pinhead square strategy would be used wherever farmer acceptance 
was likely to maintain mid-season population of boll weevils below in-season 
treatment levels on 90 percent or more of the acreage prior to onset of 
Heliothis pressure. 


The OPM-I program was tested in the Panola County, Mississippi trial during 
1978-80. The costs for a beltwide program of the type used in the trial area 
and two other synthesized programs are analyzed below. The differences in 
program performance are developed in the Delphi report on insecticide use and 
lint yields. 4/ 


Full Incentives (OPM-1). It was estimated that two years would be required to 
hire the 173 entomologists and technicians needed to carry out the OPM-I pro- 
gram (Table 2-A, Attachment A). During the first year of program transition, 
no incentives would be offered because there would not be sufficient technical 
assistance to achieve success. Thus, the first year costs of $5.6 million 
represents only personnel and support costs (Table 4). Incentive payments in 
the second year and thereafter of $27 million are based on expected treatments 
by farmers and costs of treatments as developed by the Delphi panel of knowl- 
edgeable experts. 4/ Total annual costs are estimated at $36 million for the 
second and subsequent years of the program. If this program were selected as 
the best beltwide boll weevil program, it is assumed that the real costs would 
continue at $4.94 per acre. 


The costs of Extension personnel and incentive payments range from 99 cents 
per acre in the Limestone Valley area of Alabama, where diapause and pinhead 
square treatments are not needed, to about $13 per acre throughout Georgia and 
South Carolina (Table 4). Program costs in North Carolina would total over 
$10 per acre and the Upper Bend and Winter Garden areas of Texas would cost 
over $ll per acre for both technical assistance and farmer incentives. These 
incentive payments vary widely because of differences in acreage treated and 
numbers of diapause and pinhead square treatments. 





4/ The Delphi--Insecticide Use and Lint Yields, ESS Staff Report No. 
AGESS810504. 
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Phased Incentives (OPM-PI). The Cooperative Extension costs for an OPM-PI 
program would expand for the first two years in the same manner as the OPM-I1 
program (Table 5 and Figure 2). However, it would decline to about $7 million 
in the fifth year as producers would pay for diapause and pinhead square treat- 
ments after incentive payments have been phased out. Thus, this program would 
maintain the real increase in Extension personnel during the evaluation period 
at an annual cost of $4.5 million above current levels. 


OPM-PI program costs, after implementation, would average 96 cents per acre 
beltwide and range from 40 cents per acre in Oklahoma to $4.24 per acre in the 
Winter Garden area of Texas (Table 5). This increase represents a 266 percent 
rise from CIC in Oklahoma but only a 9 percent rise in the Winter Garden area. 
Such wide differences in additional resources not only reflect differences in 
current (CIC) levels of CES activity, but also the rather “lumpy” technical 
resources and opportunities for achieving economies of scale in delivering 
information. 


No Incentives (OPM-NI). The Cooperative Extension costs for an OPM=NI program 
would expand in the first year from the current level of $2.5 million to $4.7 
million and then $6.9 million thereafter, or about 95 cents per acre (Table 6 
and Figure 2). The State average costs for OPM-NI varied from 42 cents per 
acre in Missouri to $1.95 per acre in South Carolina. Most of the State 
entomologists estimated the need for professional and technical personnel for 
the State as a whole rather than at the regional level, which accounts for 
regional costs being identical in some States. Of the $6.9 million Optimum 
Pest Management effort beltwide in weevil-infested areas, over $2 million 
would be used in Texas and nearly $1.6 million in Mississippi. In most other 
States, cotton acreage is sufficiently small such that expenditures would 
generally be less than $500 thousand per State. 


Boll Weevil Eradication 


Cost estimates were developed for two beltwide programs in weevil infested 
areas that included eradication of the boll weevil as a major control stra- 
tegy--OPM-NI-BWE and CIC-BWE. The programs differ in the extent of Extension 
support prior to, during and following eradication. The programs would be 
administered jointly by APHIS and CES. 


The CES component of the two eradication programs would be in place prior to 
the initiation of eradication. The increased extension effort of OPM-NI-BWE 
would be expected to achieve the optimum pest management objectives similar to 
OPM-NI prior to eradication in each zone. These monies are expected to subs- 
tantially improve farmers" preparation for the eradication effort during the 
two.or more years that it is operating in their zone. After eradication, the 
increased cadre of State entomologists would redirect their efforts towards 
the optimum management of cotton insects in the absence of the boll weevil. 
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Extension activities under the CIC-BWE program are similar to those in CIC, 
since no additional Extension funding is provided. It would be expected that 
the entomologists would prepare farmers for the upcoming eradication effort as 
much as they could within the budget constraint. After the boll weevil is 
eliminated, the State entomologists would have more time to spend on other 
cotton insect pests. Eradication would be completed in a given area in two 
years. However, since it is impossible to implement eradication beltwide at 
one time, eight zones were delineated so that eradication would be completed 
beltwide in nine years. Detailed procedures of beltwide eradication and esti- 
mated costs by regions are shown in Attachment B. 


Following eradication, APHIS will monitor for the boll weevil on a diminishing 
basis. Monitoring costs diminish from the first through third year after 
eradication, as the trapping intensity declines from 1 per 20 acres to l per 
200 acres. 


Monitoring at an average rate of one trap per 200 acres would enable program 
flexibility to trap at higher rates in more susceptible areas and less in more 
secure areas. The relatively short natural migration distance of boll weevils 
and the high degree of effectiveness with existing traps is expected to keep 
monitoring costs low. Furthermore, no contingency monies were budgeted to 
remove reinfestations since the areas are likely to be delimited quickly. 


The costs of eradication are not expected to vary due to the level of Extension 
resources, even though the final performance is likely to differ in terms of 
insecticide use and yields. The additional CES support associated with 
OPM-NI-BWE would have a major impact on the management of cotton insects in 

the absence of boll weevil rather than influence the costs of eradication. 


Increased Extension Effort and Eradication (OPM-NI-BWE). Extension (OPM) costs 
during eradication would range up to $9.5 million annually, then drop to about 
$6.9 million annually thereafter (Table 7). Annual eradication costs are 

above $35 million nationally for seven years and up to $84 million by the 
fifth year of the beltwide APHIS effort. Eradication (BWE) operation costs 
total about $440 million over a nine year period. Capital investment costs 

for eradication total $20 million over eight years. The monitoring program 
levels off at about $590 thousand per year by the thirteenth year and continues 
indefinitely. 


Public costs of eradication would be lower than $440 million depending on the 
producer and other non-federal shares to be determined. Monitoring and OPM 
costs are public costs. 


The time-stream of program costs by regions is shown in Table 8. No eradica- 
tion (BWE) costs are shown for region #2 in North Carolina as that is the 
weevil-free area in North Carolina where the Eradication Trial was conducted 
in 1978-80. Also, it is assumed that no eradication effort is needed in 
Missouri after weevils are eradicated in adjacent areas from which migratory 
flights occur. 
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Current Extension Effort and Eradication (CIC-BWE). Extension costs in this 
program remain at the CIC level of $2.5 million annually. However, all other 
public costs, including eradication and monitoring costs, are the same as for 
OPM-NI-BWE (Tables 9 and 10). Successful eradication is assumed in both 
programs. 
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Table 3--Current Insect Control (CIC) Program Annual Costs, by Region and State 1/ 


State and Total Cost Total Acres Cost Per 
Region | | 2/ | Acre 






| | | 
North Carolina (Total) | 50 | 60 | 83 
North (2) | 19 | 23 | 83 
South (3) | 27 | 32 | 83 
Piedmont (4) | 4 | 5 | 83 
South Carolina (Total) 101 176 ad 
Coastal Plains (5) | 89 | 156 | AG 
Piedmont (6) | 11 | 19 | O57 
Georgia (Total) 23 | 229 | 054 
Piedmont (7) | 14 | 25 | 354 
East (8) | 50 | 93 | 254 
Southwest (9) | 60 | uh apt | 04 
Alabama (Total) 167 448 on 
Limestone Valley (10) | 99 | 264 | 37 
South (11) | 68 | 183 | oye) 
Tennessee (Total) 78 342 ee 
North Br. Loam (12) | 60 | 265 | Ay 
South Br. Loam (13) | 18 | 78 | 523 
Missouri (14) | 54 281 Lo 
Mississippi (Total) | 512 1,401 | o3/ 
Northeast (15) | 146 | 95 | 2655 
North Central (16) | 139 | 201 | 69 
Delta (17) | 114 | 896 | 3 
South (18) | 112 | 209 | 64 
Arkansas (Total) | 715 931 ei2 
Northeast (19) | 57 | 458 | cae 
Southeast (20) | 57 | 472 | v2 
Louisiana (Total) 152 512 <30 
Northeast (21) | 129 | 435 | me 18) 


Red River Valley (22) | 23 | 78 | ~30 
Texas (Total) | 15081 2301 | aS 


Lower Rio Grande (23) | rot | 279 | 043 
Lower Bend (24) | 118 | 119 | 299 
Upper Bend (25) | 76 | 90 | 084 
Winter Garden (26) | 79 | 20 | 3.89 
Central River Bottom (27) | 43 | 48 | -90 
Blacklands (28) | 278 | 484 | S57 
Rolling Plains (29) | 225 7 1,208 | sy) 


Upper Concho (31) 155 £32 i518 
Oklahoma (Total) | 73 482 | 25 


North (34) | 37 | 243 | 15 
South (35) | 36 | 239 | 15 
11 States Total 2,504 75243 35 


The sum of individual regions may not add to total because of rounding. 


1/ Includes Federal and State funding of cotton insect management programs excluding 

rs county personnel not specifically identified as cotton entomologists. Excludes 
all costs paid by producers. All estimates are for weevil-infested areas. 

2/ Average 1974-78 cotton acreage. 
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Table 4--Optimum Pest Management with Continuing Full Incentives (OPM-I) 
Program Annual Costs, by Region and State 1/ 


| Year l | Year 2 


State and Region [Te total [ Cost*Per { ‘Total (ai) Secosteves 
le cost | Acre | Cost | Acre 





=-§1, 000---|----Dollars-—— |-— $1, 000--- [=--=Dollars--— 


North Carolina: 








| | | | 

| | | | 

| | | | 

North (2) | | | | 
General | 25 | 1.10 | 32 1.37 
Diapause | —- | --- | 13 6aee) 8.08 
Total | 25 | 1.10 ! 218 | 9.45 

South (3) | | | | 
General 35 | 110 | 44 | 1537 
Diapause | —- | a | 28482 | 8.88 
Total | 35 7 1.10 | 328 | 10.24 

Piedmont (4) | | | | 
General | 5 | 1,10 | 7 | 1537 
Diapause | --- | = | 53 | 10.58 
Total : 5 7 1.10 | 60 | 11.96 

State Totals | | | | 
' General | 66 | 1310 | 82 | pis ys 
Diapause | -- | -<- | pee 1 Bo/2 
Total 7 66 | Lold | 605 | 10.08 


South Carolina: 


Coastal Plain (5) 


| | | | 

| | | | 

| | | | 
General | 197. | 1.26 | 305 =: | 1.95 
Diapause [2 -- | “= [31 Ase 11.06 
Total : 197 ! 1.26 : 2,036 ! 13.01 

Piedmont (6) | | | | 
General | 2458 i 1.26 | 38s 1.95 
Diapause | —- | —- | 204 | 10.58 
Total | 24 | 1267 : 242 | 12.54 

State Total | | | | 
General | 22 ee 1.26 | 343s 1.95 
Diapause | —— | ee | Beas oe | be les 
Total : 222 | 1.26 | 2,278 , 12.96 

Continued=-----------=- 
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Table 4--Optimum Pest Management with Continuing Full Incentives (OPM-IL) 
Program Annual Costs, by Region and State 1/ (Continued) 





Year l | Year 2 
State and Region lbuietotal =e lam Costerer™® | <-Total |.) Cost Per 
| Cost | Acre [Cost | Acre 
j ae OO) ==—t———1) 01 Lars———— |=—S 1, 0O00-——|=—=Dollars———— 

Georgia: | | | : 

Piedmont (7) | | | | 
General | 24 | .97 | 35 | 1.40 
Diapause | —- | --- | 268s 10.59 
Total 7 24 .97 | 3039——| 11.99 

| 

East (8) | | | | 
General | lie 4] 97 | ToC at 1.40 
Diapause | —- | ee ee 131045) (| 11.92 
Total | 90 | .97 ! 1234 | i3s32 

Southwest (9) | | | | 
General | 108_—s| 97 | 156 | 1.40 
Diapause | -—- | Son Pet aes Cy ee 12430 
Total | 108 | .97 | 1,523 | 71 

State Totals | | | | 
General | 22 2m .97 | VA 1.40 
Diapause | — | re Pe) eye be Oe) 11.96 
Total : Zee | 97 : 3,060 ! 13530 


TTT ee” econ Et ae een ee nn Cn (an a 


Alabama: 


Limestone V. (10) 





| | | | 

| | | | 

| | | | 
General | 180 me.I -68 | 261 * | .99 
Diapause (N/A) | -- | _- | ate sou 
Total ! 180 | 68 | 261 ! .99 

South (11) | = | | 
General | 1250s 68 | 181 ~—s| .99 
Diapause | —- | --- eels 22a. eg bd 
Total | 125 ! 68 ! 1,414 . iestial 

| 

State Totals | | | | 
~~ General | 305s | 68 | 443 | .99 
Diapause | —- ‘| —- [ae 2320 || yell 
Total | 305 | 68 | 1,675 ! 3.74 

I Cone i nued==-aease=—on 
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Table 4--Optimum Pest Management with Continuing Full Incentives (OPM-I) 
Program Annual Costs, by Region and State 1/ (Continued) 


| Year 1 Year 2 
State and Region [" Total | Cost Per | Total [| Cost Per 
| Cost | Acre | Cost | Acre 





--$1 ,000--- |--- Dollars---- |--$1,000--- | ---Dollars---= 
Tennessee: (12, 13) 


General 68 
Total 156 46 1,817 5.30 


| | | 
| | | | 
| 156s | 46 | 2350 
Diapause | —- | 225 58200ee 4.62 
| | | | 
| | | | 


Missouri: (14) 


1.04 
Diapause 
Total 172 61 867 3.09 


| 
| 
General | 172 
| - 
| 
| 


Mississippi: 
Northeast (15) 


| | | | 

| | | | 

| | | | 
General | 197 | 2.08 | 248 2.62 
Diapause | -—- | == | 398° | 4.20 
Total | 197 | 2.08 | 646 | 3.82 

North Central (16) | | | | 
General | 247 ——-| 1322 | 354 | 1.76 
Diapause | —— | —— | 901 | 4.47 
Total | 247 : ie22 : 1525577 | 6.23 

| 

Delta (17) | | | | 
General | 345.1 039 | 57] aki 064 
Diapause | — | a | eee 213 00 2.47 
Total | 345 | 39 : 2-790 4] 3.11 

| 

Southern (18) | | | | 
General | 274 2 | chi | 436s 2.09 
Diapause | — | -- | 1319S! 5.73 
Total | 274 7 1.31 | 1,631 : 7282 

State Totals | | | | 
General 1) 315063 76 | 51°61 5 aaa! Tl 
Diapause | — | _- | Sar 7077e | 3.36 
Total | 1,063 | -76 | 6,322 : 4.51 

Continued-------=----= 
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Table 4—-Optimum Pest Management with Continuing Full Incentives (OPM-1) 
Program Annual Costs, by Region and State 1/ (Continued) 


. | Year 1 | Year 2 
State and Region | Total | Cost Per | Total | Cost Per 
| Cost | Acre | =Cost | Acre 





Arkansas: 


Northeast (19) 


| | | | 

| | | | 

| | | | 
General | 308s 67 | 558 | 12? 
Diapause | —- | —- | 477 ae 1.04 
Total : 308 | -67 | 1,035 : 2226 

Southeast (20) | | | 
~ General | 27a | 257 | 484 | 1.03 
Diapause | -—- | =~ [eee 275 2.70 
Total : 271 | 657 | 1,759 . Be72 

State Totals | | | 
General | S79 m unl 262 lp, 0535 nips 3 
Diapause | —- | --~ Peete lf 2s | 1.88 
Total | 579 | 262 | 2,795 | 3.00 

| 


Louisiana: 


Northeast (21) 


| | | | 

| | | | 

| | | | 
General | 326 | 5 | 523 | Ta20 
Diapause .4 —- | = feshasys = § Te32 
Total ! 326 , IS | 32705 3 8.52 

Red River Valley (22) | | | | 
General { Soma! aS | 93 | rte) 
Diapause | -—- | —- | 499 | 6.43 
Total | 58 | e75 : 592 | 7.63 

State Totals | | | 
General | 384 —s| 75 | 616 =| 20 
Diapause | —- | --- aes. OSise™| 7.19 
Total | 384 =| 75 ip e4.2975 Al 8.39 

| { | | 

j 


.Texas: 


| 

| 

Lower Rio Grande (23) | 
~—General faye 9 a 2-70 

| 

| 


ee aes es SE 
ee ee eee eee ee 
ee ee ee ee 


General 437 1.57 
eb pe a 1,257 4.51 
Total sa 37 1.57 2°010 ae 
Continued----------=-= 
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Table 4--Optimum Pest Management with Continuing Full Incentives (OPM-I) 
Program Annual Costs, by Region and State a/ (Continued) 


‘ Year 1 | Year 2 
State and Region [* Total ~°=[peucosterer ley Totaly | jumecostacas 
| Cost | Acre lar Cost | Acre 
ame SL 000———|—s-Ddl lars-=———| == $1, OO Gm [ome 





Texas: (Continued 


Lower Bend (24) 


| | | | 

| | | | 

| | | | 
General | 23620 1.99 | 354 | 2.98 
O-W Mgt. | —- | oe | 695 | 5.85 
Total | 236 | 1.99 ! 1,049 ! 8.83 

Upper Bend (25) | | | | 
General | Sige | 1.69 | 227 ae pape 
Diapause/O-W Mgt. | = | aoe | 783 | Bers 
Total | 151 | 1.69 | 1,010; 7 Liver 

Winter Garden (26) | | | | 
General | 102 | 4.99 | 124 | 6.09 
O-W Mgt. | -—- | —- | 109 cel 5.36 
Total | 102 | 4.99 : 233 ! 11.41 

C. River Bottoms (27) | | | | 
General __ | Ae | 1.48 | 98 | 2.06 
O-W Mgt. | -—- | -—- | 123 2.67 
Total | 71 | 1.48 ! 226 | 4.73 

| 

Blacklands (28) | | | | 
General | 466 —s| 96 | 654 | Logo 
O-W Met. | —- | _- Pesticpe f 2.74 
Total | 466 | 96 Py abe = | 4.09 

| | | | | 

Rolling Plains (29) | | | | 
General | 674 | 56 | 1,136 | 094 
O-W Mgt. | —- | -_—- [> PaseT75e | 2.63 
Total | 674 | »56- : 453145 | Bi) 

| 

Upper Concho (31) | | | | 
General | 160s || 1021 | 165 | 1.25 
Total : 160 , 1.21 * | 165 =| 25 

| 

State Totals | | | | 
~ General — Pl 23297 eer 96 (ees Se ore! 1.48 
Diapause/O-W Mgt. | —- | -—- ee ay 2 | 3.14 
Totals | 2,297 96 | 10,989 | 4.62 

| 

Con C1 NGG === ses Sees 
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Table 4--Optimum Pest Management with Continuing Full Incentives (OPM-I) 
Program Annual Costs, by Region and State 1/ (Continued) 


Year 1 Year 2 
State and Region. [uaklotalumeipeecostepers wl) ‘Total ‘[ir Cost Per 
Cost | Acre [> Cost | Acre 





Oklahoma: (34, 35) 


Diapause (N/A) _- _- 904 1.88 
Total 134 28 1,099 2.26 


| | | | 
| | | | 
. General | 134s 28 | 195 | 0.40 
| | | | 
| | | | 
| | | | 


ll States: 


Diapause/O-W Mgt. _- = 27,108 3.74 
Total 5,599 ey if 35,503 4.94 


| | | | 
| | | | 
General ee, 599: al ap | me e695 yal 1.20 
| | | | 
| | | | 
| | 
The sum of individual regions may not add to total because of rounding. 
pL / It will take up to 2 years to fully implement the OPM-I program; thus, year 2 costs 


reflect full implementation. An estimated 50 percent of personnel and other resources 
will be in place during year 1, depending on lead time for hiring and other commitments. 
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Table 6--Optimum Pest Management with No Incentives (OPM-NI) Program 


Annual Costs, by Regions and States 1/ 
State and | Year l | Year 2 


Region | Total Cost | Cost Per Acre | Total Cost | Cost Per Acre 
ee teks Dollars fae dollars Dollars 
| 
North Carolina (Total) | 66 | 1.10 | 81 | 1237 
North (2) | 25 | 1210 | 31 | 1.37 
South (3) | 3 | 110 | “4 | iL ARY 
Piedmont (4) | | 1.10 | | 2.37 
South Carolina (Total) OE 1.26 oo 1.95 
Coastal Plains (5) | 197 | 1.26 | 305 | 1.95 
Piedmont (6) | 24 | 1.26 | 38 | 1.95 
Georgia (Total) 222 097 O22 1.40 
Piedmont (7) | 24 | 97 | 35 | 1.40 
East (8) | 90 | oo, | 130 | 1.40 
Southwest (9) | 107 | 97 | 156 | 1.40 
Alabama (Total) 305 68 443 99 
Limestone Valley (10) | 180 | -68 | 261 | .99 
South (11) | 125 | 68 181 | 299 
Tennessee (Total) 156 46 235 268 
North Br. Loam (12) | 121 | 46 | 182 i 68 
South Br. Loam (13) | 35 | 46 | 53 | -68 
Missouri (14) | 85 230 | Lid | 42 
Mississippi (Total) 1,034 | 074 1,556 ise etd 
Northeast (15) | 188 | 1.98 ; 229 | 22 
North Central (16) | 241 | 1.19 | 343 | L200 
Delta (17) | 346 | 239 | 577, | ~64 
South (18) 260 | Lez 408 | 1.96 
Arkansas (Total 479 cL 844 291 
Northeast (19) | 260 | roy, | 464 | EOL 
Southeast (20) | 218 | 46 | 380 «80 
Louisiana (Total) | 384 0/5 616 1.20 
Northeast (21) | 326 | ag | 523 | 1-20 


Lower Rio Grande (23) | 192 | 69 | 262 | 094 
Lower Bend (24) | 160 | Leo5 | 202 | 170 
Upper Bend (25) | 112 | 1.25 | 149 1,66 
Winter Garden (26) | 83 | 4.06 | 87 | 4.24 
Central River Bottom (27) | 49 | 1.02 | 54 | i514 
Blacklands (28) | 400 | 83 | 523 | 1.08 
Rolling Plans (29) | 444 : oa” | 677 : 256 


Upper Concho (31) 160 1221 165 1.25 
Oklahoma (Total) | 134 | 028 | 195 40 


North (34) | 68 | 28 | 98 | 40 
South (35) | 66 | O25 | 96 | -40 


1l States Total | 4,686 | 65 | 6,869 | 095 
The sum of individual regions may not add to total because of rounding. 


1/ Based on the assumption that it will take up to 2 years to hire additional personnel 
and fully implement the OPM-NI option, the second year in this table reflects the full 
implementation level of costs. The first year estimates assumes commitment of 50 
percent of the additional resources needed. 
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OPTIMUM PEST MANAGEMENT 
FOR 
BOLL“=WEEVIL INFESTED AREAS 


INTRODUCTION 


Optimum Pest Management (OPM) is a program for suppressing boll weevils and 
managing other cotton insect pests and beneficial insects in boll weevil- 
infested areas. It is based in large part on the OPM Trial conducted in 
Mississippi (Panola County) in 1978-80 and on ongoing research and extension 
experience in the ll States involved. 


OPM is a voluntary program that would be organized and managed by the Coopera- 
tive Extension Service of 11 boll weevil infested States from North Carolina 
through Texas. Thus, the “beltwide” OPM program is an amalgam of 11 State 
programs, each of which reflects the unique combination of biological, 
environmental and organizational factors affecting cotton insect control prog- 
rams within each State. 


The responsibility for developing plans for State OPM programs was assumed by 
the OPM Regional Extension Education Advisory Committee (OPMREEAC). Its 
membership consisted of one CES cotton entomologist from each of the boll 
weevil infested States involved, as follows: 


North Carolina -- Jack Bacheler 
South Carolina -—- Donald R. Johnson 
Georgia -- W. R. Lambert 
Alabama =-- Ron Smith 

Tennessee -——- Jimmy Pendergrass 
Missouri -- Ed Kowalski 
Mississippi -- Jim Hamer 
Arkansas == Gordon Barnes 
Louisiana -- James Tynes 

Texas -- Mike McWhorter 
Oklahoma -- Eldon Cleveland 


These entomologists developed the OPM program specifications and components, 
as well as associated public expenditures for their respective States. This 
activity was coordinated by David Young, Leader, Extension Entomology, 
Mississippi Cooperative Extension Service. 


Review was provided by the Program Definition and Cost Facilitator Group, 
whose membership represented involved Federal and State agencies. 


The overall objective of the beltwide OPM programs is to economically manage 
cotton insects with a minimum of environmental degradation. Corollary objec- 
tives are to assure minimum effective levels of beneficial insects, acceptable 
levels of pesticide usage, iad to maintain or improve yields. 


fs 


PROGRAM SPECIFICATIONS 


OPM Programs for Beltwide Implementation 


Four OPM programs were developed for boll weevil infested areas of the cotton 
belt. A common requirement of all OPM programs is that additional Extension 
personnel and support would be required to provide technical assistance and 
educational guidance in the management of the boll weevil and other cotton 
insects. The focus of the term Optimum Pest Management is on insect management. 


A general description of beltwide OPM programs follows: 


l. 


Optimum Pest Management with Continuing Incentive Payments for Boll Weevil 
Management (OPM-I): This beltwide program consists of two major insect 


management options, whichever is most applicable for a particular area. 
Additional Extension personnel and support would be required to implement 
both options. One option, Optimum Pest Management (OPM), would utilize 
the boll weevil/cotton insect management practices that were tested in the 
Mississippi Trial with emphasis on diapause and/or pinhead square treat- 
ment, as needed, and full reimbursement for the cost of these treatments. 
In all areas where the diapause strategy could not be implemented or where 
it is not needed, an alternate option, Modified Optimum Pest Management 
(MOPM), would be followed. It would utilize, if applicable, all of the 
practices tested in the Mississippi Trial except the organized area-wide 
diapause strategy. 


In areas having potential for moderaterto-heavy infestations of boll weevils, 
the OPM option would be implemented where effective. Diapause and/or pinhead 
square treatments would be specified as recommended technology. The criter- 
ion for an effective program is to maintain the mid-season population of boll 
weevils below treatment levels on 90% or more of the acreage prior to onset 
of Heliothis pressure. Growers would be reimbursed for boll weevil diapause 
and pinhead square treatments at a level that achieves sufficient acreage 

to result in an effective program. 


However, in areas, if any, where the required acreage for an effective pro- 
gram could not be reached with the OPM option or where boll weevil infesta- 
tions are historically light and usually do not reach treatment levels, the 
Modified Optimum Pest Management (MOPM) option would be implemented. This 
option implies that the diapause and/or pinhead square technology either 
could not be adopted on a sufficient percentage of the cotton acreage for an 
an effective area-wide OPM option or it would not be needed because of the 
low population levels of boll weevil. The objective of MOPM is to reduce 
the number of unnecessary in-season treatments for boll weevil and other 
cotton insects through effective scouting and/or monitoring. Examples of 
areas where diapause and/or pinhead square treatments are not commonly 
needed may include north Alabama, north Oklahoma, and the Upper Concho Basin 
of Texas. 
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2. 


3. 


4. 


To implement both options under the OPM-I program, additional extension 
personnel and funds would be required to provide technical information 

and educational guidance in the management of boll weevils and other 
cotton insects. All available proven technology may be applied in imple- 
menting this program. Use of the technology recommended and participation 
in this program would be voluntary on the part of the grower. From 1 to 2 
years may be required to fully implement this program, depending on cotton 
acreage and availability of staff. The acreage that one entomologist can 
handle will vary because of the location and intensity of cotton acreage 
as well as historic patterns of insect management problems. 


Optimum Pest Management with Phased Incentive Payments for Boll Weevil 
Management (OPM-PI): All recommended program components including 


personnel and funds are the same as OPM-I except that incentive payments 
for diapause and/or pinhead square treatments are phased-out over time as 
follows: 


lst year: Same as OPM-I, 100% of needed treatment 
2nd year: 75% of needed treatment 

3rd year: 504 of needed treatment 

4th year: No incentive payment 


The logic in evaluating this program is that in some areas an incentive may 
serve to demonstrate the technical and economic feasibility of conducting a 
program and that growers may follow up with effective control programs. If 
the required acreage for an effective diapause/pinhead square program could 
not be maintained after payments are phased out, the MOPM option would be 
implemented. 


Optimum Pest Management with No Incentive Payments for Boll Weevil 
Management (OPM=“NI): This beltwide program is the same as OPM-I with the 


exception that no reimbursements to producers are made for diapause or 
pinhead square treatments. If the required level of acreage could not be 
reached, the MOPM option would be established and the diapause/pinhead 
square technology would not be implemented on an area-wide basis. 


Optimum Pest Management with No Incentive Payment and Boll Weevil Eradica- 
tion (OPM=-NI-BWE): Includes eradication of the boll weevil as a major 


component in implementing a cotton insect management program. To insure 
efficient implementation of this program, OPM=-NI would be in place beltwide 
prior to eradication and MOPM would be in place during and following eradi- 
cation. The beltwide eradication component would use the technology proven 
by the North Carolina trial and ongoing research. The details of the 


‘OPM-NI-BWE option are included in Table 8 and Attachment B of this report. 
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Guidelines for Beltwide OPM Programs 


In implementing a beltwide OPM program, it is important to provide the required 
flexibility to reflect local conditions. Some components of the Mississipi 

OPM Trial are not needed elsewhere. State programs are flexible enough to be 
tailored to the producer's operations as required to make the program effective. 
However, the Mississippi trial technologies and practices were adapted to the 
extent applicable and necessary in the State plans. In brief, the Mississippi 
approach involved the following technologies and practices: 


l. An organized effort was made to gain participation of growers and 
consultants in the OPM program. 


2. In-field and peripheral pheromone traps were used for survey and 
field population estimates, with traps installed at about one trap per 20 
acres in Panola County. 


3. All acreage of participating growers was scouted at least once a week, 
with some acreage scouted twice by consultants, Extension Service personnel 
or producers. 


4. Pinhead square insecticide applications for control of over-wintered boll 
weevil populations were scheduled if needed. 


5. In-season insect control was in accordance with guidelines given in the 
Mississippi Cotton Insect Control Guide. 


6. Diapause applications were initiated in Panola County in September and 
continued on a 10 to 15 day interval for three to four applications each 
yeare 

7. Stalk destruction was encouraged as harvest permitted. 

An additional set of guidelines was provided to each State OPMREEAC member in 

order to promote comparability of approach and resulting estimates. These 


guidelines were as follows: 


1. Current Insect Control (CIC) is the baseline comparison with other 
alternatives. 


2. Program specifications and costs are limited to cotton insect control 
programs, with emphasis on control of boll weevils. 


3. Program specifications and costs are to be developed for each cotton 
production region (Figure 1). 


4. Baseline acreage for all programs will be the 1974/78 acreage reported by 
the Crop Reporting Service. 


=6A— 





d 
Pu (sDe1y PELSOJUL [ACE M 1104) 
amo SNOI9IY NOMONGONd NOLLOD 


Baseline yields associated with CIC are based on average 1969-78 yields as 
estimated by the Crop Reporting Service. 


All program specifications and costs for year 1 of each program are to be 
based on normalized (5-10 year average) infestation level of weevils and 
other cotton insects. 


Assume a common constant-technology base for all programs. Include only 
insect management technologies that have been tested and are recommended 
or available for use in 1980. Do not base your estimates of insecticide 
use or yields on projected future or near~known technologies. However, 
estimates should reflect changes in rates of adoption of base technologies 
as a result of additional Extension personnel and support. 


Estimate costs of programs in 1979 dollars. Do not reflect any forecast 
of changes in price levels during the implementation period. 


Specify program components and costs for each year during program implemen- 
tation and following implementation to the point at which adjustments to 
the program are complete and costs and benefits are stabilized. 


10. Quantify cost estimates to extent possible to facilitate review and up- 
dating. 

ll. Exclude all research and development costs, and all past or “sunk” costs. 
12. Regular County Extension staff is not included in the computation of pro- 
gram costs. However, County Extension entomologists are included if 

assigned specifically to cotton. 

13. Personnel guidelines for OPM are based on a general guideline of one 
entomologist per 30,000 acres, depending on the area and workload. 

14. Public (CES) costs are expected to be about the same for OPM-NI and year 4 
of OPM-PI and for the OPM=-NI component of OPM-NI-BWE. 

15. Incentive payments will be determined on the basis of Delphi estimates of 


diapause and pinhead square treatments for respective OPM options. 


OPM Technical Components 


Some of the technologies and practices to be used in implementing an OPM 
option are common among all States while others vary by State. Each State 
plan contains modifications as needed for implementation in that State. Key 


measures in an OPM option that are common to all States include population 
monitoring through scouting or field inspection, the use of traps for survei- 
lance, and in-season boll weevil control based on State recommendations. 
Virtually 100 percent of the cotton acreage in weevil-infested areas would be 
scouted at least once a week in an organized OPM option. 
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A summary of differences in technical components for proposed State OPM 
options is provided in Table 1A. Cotton States in the Southeast will gener- 
ally require an average of three diapause control treatments on a high 
percentage in the late summer and fall so that in-season insecticide treat- 
ments for boll weevil control would not be required prior to Heliothis 
pressure. In the Southwest, boll weevil suppression is commonly achieved by 
control of overwintered weevils with early-season insecticide treatments and 
with shorter-season or determinant varieties. Stalk destruction is voluntary 
in most areas but is mandatory in the Lower Rio Grande Valley of Texas. 
Recommended full and mid-season cotton varieties are recommended in the 
eastern States whereas the full range of varieties are recommended in Texas, 
depending on the particular region. 


In some regions of the cotton belt, especially the upper mid-South, boll weevil 
populations are historically light and may not require control measures in 

some areas during most growing seasons. In these areas, the Modified Optimum 
Pest Management (MOPM) option would be implemented. Also, MOPM would be 
followed in areas heavily infested with boll weevils if the area-wide diapause 
technology could not be implemented. 


A major cost component of all OPM programs is the personnel needed to carry 
out the respective program activities. The number of professional and techni- 
cal personnel related costs are shown in Table 2A by States and regions. 
Currently, 77 professional and technical insect management specialists are 
assigned to the CIC program. To effectively carry out the components of the 
beltwide OPM program, an additional 173 persons would be required for a total 
of 250 cotton insect management specialists. 


Cost Estimates 


The average annual insect management program costs per cotton acre for CES 
activities are shown in Table 3A. Costs for the CIC program varied widely by 
State from 12 cents per acre in Arkansas to 83 cents per acre in North Carolina. 
These costs depend on many factors, some of which include the relative impor- 
tance of cotton, the location and intensity of production and the intensity of 
insect infestation. The costs for OPM-NI varied from 42 cents per acre in 
Missouri up to $1.95 per acre in South Carolina. Most States estimated the 
alternative program costs at the State level rather than at the regional level, 
which accounts for average costs being identical across regions in some States. 
OPM=PI program costs begin with the incentive payments in year 2 and are lower 
each succeeding year because the incentive payments for diapause and pinhead 
square treatments are phased out. OPM=-I costs, in most cases, remain constant 
over time at year 2 levels, as incentive payments continue. Incentive payments 
vary according to expected producer participation and insect infestations. 
Extension activities in the OPM-NI-BWE program immediately prior to, during 
and after eradication are generally at the same level as that of the OPM-NI 
option. The CES activity in the CIC-BWE program is the same as in CIC, as no 
added Extension funding is provided. 


ally 


Table 1lA--Summary of Technical Components for Proposed OPM Programs, 
by States and Production Regions 1/ 


| [Treatments for] Diapause Control | Stalk 
| Cotton |Over-wintering|Acres Number [Destruction 
| Varieties |Weevil Control |Treated|Treatments | 






| | 
North Carolina |2,3,4 |Full & Mid- | 0 | 100 | 2.5-3.2 |Voluntary 
| |Season | | | 






South Carolina |5,6 os , ie 3.2-3.7 b 
Georgia 3.2-3./7 
Alabama 
| Season | [100i te 26? | 
Tennessee 12,13 |Full & Mid- 0 Dy 3 zy 
| |Season | | | | 
Missouri 14 x Hi 30 ey ia 
Mississippi 15,16, |Full Season As needed 70-96 | 1.3-2.2 : _ 
[1 | 
Arkansas 19,20 |Full & Mid- 0 23-42 | 2.2-3.0 ‘ 
|Season | 
Louisiana 2122 Full Season ° 96 2.0-2.3 i= 
Texas: 
Lower Rio |23 [Full & Short | 260=2 26% [SNA Mel PRe NA |Mandatory 
| |Season | | | 
Lower Coastal |24 Short Season 25) _ 3 Voluntary 
Bend | | | | | 
Upper Coastal |25 2.0 42 1.9 . 
Bend | | | | | | 
Winter Garden |26 2 aes NA NA “ 
Central River |27 Full & Short 1,6 x ce “ 
Bottoms | |Season | | | | 
Blacklands 28 Determinant roe * = = 


Rolling Plains]29 . | o/ 250 2.4 3 
Upper Concho [31 [Determinant &| As needed | NA | NA . 
| | 


|Full Season | | | 


Oklahoma 34,35 a a 23 230 5 
oO eS 


1/ All State OPM plans include scouting at least once a week, traps for 
surveilance of boll weevil, and in-season boll weevil control based on 
State recommendations. 

2/ For location of production regions, see Figure l. 

3/ Pinhead square treatments, based on Delphi estimates. 

4/ Based on Delphi estimates for an effective OPM option. Modified Optimum 


Pest Management (MOPM) will not include organized, area-wide diapause control 
treatments for suppression of boll weevil populations. 
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Table 2A - CES Professional and Technical Personnel, Alternative Boll Weevil/Cotton 
Insect Management Programs 1/ 





State, Region and Item : CIC : OPM-NI : OPM=-PI : OPM-I :OPM-NI-BWE 2/ 
North Carolina (2,3,4) : 
Number Prof. & Tech. $ 2 3 3 3 3 
Personnel cost ($ Thous.) : 40 65 65 65 65 
Cost per acre ($) : 66 1.08 1.08 1.08 1.08 


All options include 1 Pest Mgt. Specialist (M.S. degree) and 1 Technician 
(2 year degree). OPM options include an area Entomologist (M.S. degree). 


South Carolina (5,6,) 


Number Prof. & Tech. ; 2.3 10 10 10 10 
Personnel cost ($ Thous.) : 82 222 221 221 221 
Cost per acre ($) sees 47, 1.26 1.26 1.26 1.26 


All options include 2 Ph.D. entomologists. The OPM options include 4 addi- 
tional entomologists (M.S. degree) and 4 Technicians. 


Georgia (7,8,9,) 


Number of Prof. & Tech. : 23 6.3 6.3 6.3 ie 
Personnel cost ($ Thous.) ; 84 180 180 180 180 
Cost per acre ($) : eal 79 79 79 79 


CIC includes 1 Ph.D. and 1M.S. entomologist. OPM includes 2 Ph.D. and 
2 MeS. entomologists, and 2 with 2-year certificates in agriculture. 


Alabama (10,11) 


Number Prof. & Tech. : Li 20.75 20.75 20.75 20.75 
Personnel cost ($ Thous.) 3 151 367 367 367 367 
Cost per acre ($) : 234 82 82 202 82 
Personnel breakdown: $ 
Project Leader (Ph.D.) : 1 1 a 1 il 
Area Entomologists (M.S.) : 2 5 5 5 5 
County Entomologist (BS-MS) : 4 4 4 4 4 
Technicians (BS) : 5 5 5 5 
Scout supervisors ; 6 6 6 6 
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Cont'd = CES Professional and Technical Personnel, Alternative Boll Weevil/Cotton 
Insect Management Programs ay) 


State, Region and LItem : CIC sa) OP MN = SOPM~P ie. 9.4 Orla :0PM-NI-BWE 2/ 
Tennessee (12,13) : 
Number Prof. & Tech. : 2 5 5 5 5 
Personnel cost ($ Thous.) : 65 176 176 176 176 
Cost per acre ($) : 19 se we e592 ef 


Added OPM personnel would be BS-MS, preferably entomologists. 


Missouri (14) 


Number Prof. & Tech. : 1 4 7(4) 7 4 
Personnel cost ($ Thous.) 4 43 100 222 222 100 
Cost per acre ($) : e15 - 36 of 9 79 36 


Added OPM personnel would be, preferably, M.S. with entomology or IPM train- 
ing and experience. 


Arkansas (North Delta) (19) z 
Number Prof. & Tech. rn PAP fee Leo Aah etic’ 25.5 Ee 
Personnel cost ($ Thous.) : 38 390 500 500 390 
Cost per acre ($) Z -08 085 1.09 1.90 285 
Arkansas (South Delta) (20) : 
Number Prof. & Tech. iy aa ls) 14.5 18.5 18.5 14.5 
Personnel cost ($ Thous.) : 38 312 432 432 bf ie 
Cost per acre (S$) : 08 66 092 092 - 66 


CIC includes 1 Ph.D entomologist, while the balance are chiefly part-time 
B.S. technicians. OPM options include 3 Ph.D. entomologists, with the 
balance M.S. (preferably) or B.S. entomologists or biologists. 


Mississippi (Delta) (17) : 
Number of Prof. : 3 12-5 12=5 12-5 12-5 
Personnel cost ($ Thous.) : 96 420 420 420 420 
Cost per acre ($) : ae 47 kL car 247 
Mississippi (N. Central) (16) 
Number of Prof. & Tech.* : 3-5 6-12 6-12 6-12 6-12 
Personnel cost ($ Thous.) : 120 244 244 244 244 
Cost per acre ($) : -60 12: Le21 Lw2a 1.21 


| 
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Cont'd - CES Professional and Technical Personnel, Alternative Boll Weevil/Cotton 
Insect Management Programs ey 








State, Region and Item sae CIC te OPM-NI° ~:~ OPM=PI°~": ~OPM<I° sOPM—NI-BWE 2/ 

Mississippi (Northeast) (15) 3 

Number of Prof. & Tech.* : 4.6 4-8 4-8 4-8 4-8 

Personnel cost ($ Thous.) : 126 156 156 156 156 

Cost per acre (S$) ela Rage bc) 1.65 1.65 1.65 1.65 
Mississippi (Southern) (18) : 

Number of Prof. & Tech.* : 4.4 7-7 7-7 7-7 7-7 

Personnel cost ($ Thous.) 3 95 313 313 313 313 

Cost per acre ($) : 045 1.50 1.50 1.50 1550 


*When 2 numbers are separated by a hyphen, the first indicates professional 
and the second technical personnel. Technicians would be needed about 6 
months per year. 


Professional personnel would be M.S. or Ph.D. entomologists, depending on 


availability. 
Louisiana (21,22) : 
Number of Prof. & Tech. : 2) 18 18 18 18 
Personnel cost ($ Thous.) : 126 450 450 450 450 
Cost per acre (S$) ya Peay) 88 88 88 88 


CIC professional personnel includes 1 Ph.D., 3 M.S., and 1 B.S. entomologist. 
Additional personnel for OPM would likely be B.S. entomologists. Availability 
problems may require the hiring and training of biologists other than entomolo- 
gists. 


Texas: 3/ 


1 2 2 4 6(2) 
42 ‘ 84 84 168 252 


No. state specialists 
Personnel cost ($ Thous.) 


Texas State and area specialists are Ph.D. entomologists while county 
entomologists are M.S. (a few B.S.). 


Texas/Lower Rio Grande (23) 


Area specialists (No.) : 1 2 2 2 2(2) 
Cost ($ Thous.) : 42 84 84 84 84 
County Entomologists (No.) : 75 2 15(2) 15 15(2) 
Cost ($ Thous.) : 74 74 555 555 555 
Total cost ($ Thous.) : 116 158 639 639 639 
Cost per acre ($) - 042 pr 2.29 2.29 2.29 


i 


of y= 
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Cont'd - CES Professional and Technical Personnel, Alternative Boll Weevil/Cotton 
Insect Management Programs 1/ 
State, Region and Item : CIC : OPM-NI : OPM-PI OPM-I :OPM-NI-BWE 2/ 
Texas/Lower Coastal Bend (24) : 
Area specialists (No.) : Hi 2 2 2 2(2) 
Cost ($ Thous.) 5 42 84 84 84 84 
Co. Ent. (No.) : 2 Z 6(2) 6 6(2) 
Cost (S$ Thous.) : 74 74 222 z22 Zee 
Total cost ($ Thous.) : 116 158 306 306 306 
Cost per acre ($) 98 y Regie fe PAS 4, ey l 2257 
Texas/Upper Coastal Bend (25) : 
Area specialists (No.) : 0 1 i 1 201) 
Cost (S$ Thous.) - 0 42 42 42 84 
Co. Ent. (No. ) 3 2 Z 4(2) 4 502) 
Cost ($ Thous.) : 74 74 148 148 185 
Total cost ($ Thous.) - 74 116 190 190 269 
Cost per acre (S$) 83 1.29 2.12 eNO) 3.00 
Texas/Winter Garden (26) : 
Area specialists (No.) : iL 1 1 d 2(1) 
Cost ($ Thous.) : 42 42 42 42 84 
Co. Ent. (No.) : 1 1 2(1) Z a 
Cost ($ Thous.) : 37 37 74 74 37 
Total cost ($ Thous.) : 79 79 116 116 Lew 
Cost per acre ($) 3.87 3.87 5.68 5.68 5.93 
Texas/Central River Bott. (27) : 
Area specialist (No.) : ue 1 1 Hh 1 
Cost ($ Thous.) : 42 42 42 42 42 
CO, JEnNes eUNO.) : 0 0 1(0) 100) 2(0) 
Cost ($ Thous.) : 0 0 37 37 74 
Total Cost ($ Thous.) ; 42 42 79 79 116 
Cost per acre ($) > ©.88 88 1.65 1.65 2643 
Texas/Blacklands (28) : 
Area specialists (No.) : 2 2 2 2 4(2) 
Cost ($ Thous.) : 84 84 84 84 168 
Co. Ent. (No.) : 5 7 8(7) 10 L6(7) 
Cost ($ Thous.) “ 185 259 296 370 592 
Total cost ($ Thous.) : 269 343 380 454 760 
Cost per acre ($) : -56 oft 78 094 J ol 


Cont'd - CES Professional and Technical Personnel, Alternative Boll Weevil/Cotton 
Insect Management Programs 1/ 


State, Region and Item H CIC SeOPM@NI Dy sa.OPM=PI 2) OPM=1L, .:OPM=NI-BWE Zh 
Texas/Rolling Plains (29) : 
Area specialist (No.) : 1 iz 2 2 3(2) 
Cost ($ Thous.) : 42 84 84 84 126 
Co. Ent. (No.) : 4 4 15(4) 15 30(7) 
Cost (S$ Thous.) : 148 148 555 s}eK) ale 
Total cost ($ Thous.) 3 190 paeies 639 639 1,236 
Cost per acre : 16 019 053 ee) 1.02 
Texas/Concho Basin (31) : 
Area specialist (No.) : 1 i 1 1 1 
Cost ($ Thous.) : 42 42 42 42 42 
Co. Ent. (No.) : 3 3 5(3) 5 dS) 
Cost ($ Thous.) : Set 111 185 185 259 
Total cost (S$ Thous.) - 153 153 224 227 301 
Cost per acre ($) 2 e1s16 ie16 Pty fd Lee Ceo 
Oklahoma (34 and 35) : 
Number of Prof. & Tech. : 2 7 7 7 7 
Personnel cost ($ Thous.) : 53 162 162 162 162 
Cost per acre ($) : pall 034 034 034 034 


All options include 1 Ph.D. and M.S. entomologist. Added personnel for OPM 
options would be preferably B.S. or M.S. entomologists. 


a SD 


1/ Personnel costs include professional, technical and support personnel. Number 
within parentheses indicates manpower level in year 5, following implementation after 
the program has stabilized. 

2/ Includes CES personnel only. 

o/ Texas estimates include travel and support costs. 


Note: CES personnel cost for CIC-BWE is the same as that for CIC. 
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DESCRIPTION OF STATE OPM PLANS 
FOR 


BOLL WEEVIL INFESTED AREAS 


A detailed description of OPM plans for each State follows: 
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NORTH CAROLINA OPM PLAN 


The following North Carolina Optimum Cotton Pest Management Plan (OPM-NI) will 
serve as a baseline for comparison with the other management options (OPM-I, 
OPM-PI, and OPM-NI-BWE). These differences are discussed at the end of this 
report and reflected in various tables. 


Emphasis in this OPM plan has been placed on population monitoring of key pest 
species, integration of the other disciplines with cotton insect management, 
and the enhanced implementation of the overall cotton management program via 
expansion of the existing extension informational and educational programs. 


Although optimum insect management, particularly of the boll weevil, is the 
focal point of this document, management of this and other pests influences and 
is influenced by other cotton production practices. Because the status of 
various species and production inputs are dynamic, the OPM plan described herein 
will be modified periodically to reflect these changing conditions. Also, 
various shorter season cotton production parameters are now being evaluated in 
North Carolina as potential inputs into our overall cotton management systen. 
As these options and their interactions with each other and current management 
practices are understood and incorporated a shorter season alternative, their 
inevitable effect on the population dynamics of the various pest species can 
also be expected to modify the management system described herein. 


I. Optimum Pest Management Struccture 
A. Area 


1. Delineation - North Carolina's cotton acreage can be conveniently 
divided into two ecologically distinct pest management districts. 
These two areas roughly coincide with the present boundaries of 
the Boll Weevil Eradication Trial Program except Harnett, Sampson, 
and Cumberland counties are now included in the southern region 
(see appended map): the northeastern part of North Carolina (called 
NC North herein) occupying the cotton acreage lying approximately 
north and east of Fayetteville, North Carolina, and a southern area 
(called NC South herein) composed of North Carolina's remaining 
cotton acreage. Both areas contained approximately 20,000 acres 
in 1979. Although the cotton acreage of our western Piedmont 
falls outside of the Trial area and is ecologically more similar 
to the northern area, this acreage is too small (less than 3,000 
acres) and remote to be considered as a separate unit. 


2. General Pest Status - Insect management in North Carolina within 


the past ten years has revolved mainly around one pest and one pest 
complex, the boll weevil and the Heliothis complex. The boll 
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weevil, until approximately 1974, had been North arolina's most 
economically important insect pest. Since then, it has relinquished 
that status to the bollworm and tobacco budworm, Heliothis zea and 
H. virescens. With more selective insecticides now available for 
Heliothis species control, often used on a wider application 
schedule, the boll weevil has the potential to regain at least 

part of its former status as a serious economic pest. 


Several additional lepidopterous pests which are at times damaging 
to cotton in North Carolina are the cabbage looper, the European 
corn borer, and the beet and fall armyworms. Damage by the latter 
two species is far more prevalent in the southern than in the 
northern area. Economic damage from thrips, aphids, cutworms, 
spider mites, and other miscellaneous arthropods is either sporadic, 
minimized by an in-furrow systemic insecticide, or incidentally 
suppressed by the control of other insect species. 


Personnel 


Our current cotton pest management project employs one cotton extension 
entomologist and one agricultural technician. They are responsible for 
the implementation of a statewide cotton insect management program. 

The addition of one area cotton entomologist is envisioned. This person 
would be assigned to the 20,000 acres within the northern area. Because 
most of this acreage is organized into community cotton insect management 
groups, most of this individual's time would be utilized in assisting 
these grower groups with their insect management decisions. This 

person would be responsible for all population monitoring in the northern 
area (detailed under Part III). The individual's program would be 
coordinated with those of the cotton pest management specialist and our 
county agents. 


Most cotton scouts and scout supervisors in North Carolina are trained 
by our project. Cotton scouts and scout supervisors are paid entirely 
out of grower funds. Our project designs and provides field cards, 
scouting forms, and scouting manuals to all scouts, scout supervisors, 
and other interested parties and will continue to fulfill this function 
in an OPM progran. 


Specialists from other departments such as Crop Science, Plant Pathology 
and Economics interact with our project and help develop our overall 
cotton production systen. 


Educational Programs 


1. Producer Meetings - With approximately 400 cotton producers in 
North Carolina, the combination of extension and industry grower 
meeting has served and will likely continue to serve as viable 
on-going means of exposure to cotton pest management principles 
for many of our producers. 


SE 


3. 


4. 


Community Group Meetings - Our project personnel are routinely 


called to meet with community cotton pest management groups both 
during the winter months and throughout the growing season. 


Cotton Insect Management Newsletter - This newsletter is mailed 


to all North Carolina cotton producers, plus other interested 
parties to inform them to expected insect conditions, insect 
management principles, and other timely information. Under the 
proposed OPM situation, a greater emphasis would be placed on 
educating our growers on the idea and implementation of an 
integrated, interdisciplinary approach to cotton production. 
Information about the status of boll weevil based upon pheromone 
trapping in the various regions would be provided, and cotton 
producers informed of community and local diapause control plans 
(See IV, D, lc). 


Teletip Pest Alert - Presently, 17 of our project's 20 black 


light traps feed adult Heliothis zea moth counts into a recording 
system which is integrated with other pest information and 
available biweekly through a toll free number. Our OPM plan 
calls for six additional black light traps to plus into the Pest 
Alert System. 


Scouting Schools -— Scouting schools will continue to provide most 


of our state's scout training under an OPM plan. 


Additional Educational Outlets - Our traditional educational out- 


lets such as direct grower contact, agent training, newspaper 
articles, and radio tapes will be continued under an OPM program. 


Communication 


A simple diagram of the organization of the personnel involved in the 
OPM cotton management program is shown on next page. 
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II. 


Although the extension cotton pest management specialist in entomology 
answers indirectly to the department head, he answers directly to the 
specialist in charge for program direction and in most extension 
matters. The proposed area cotton entomologist, as mentioned in I, B, 
would coordinate his activities with those of the cotton pest manage- 
ment specialist and work largely through county agents. The agricul- 
tural technician, although reporting directly to the cotton pest 
Management specialist, would also support the area entomologist, 
especially in the setting up and implementation of insect management 
demonstrations and farm tours. Both would employ a limited number of 
summer helpers. 


Cultural Practices 


Ae 


Be 


C. 


D. 


Seedbed Preparation 


Subsoiling and bedding will continue to be recommended. These 
agronomic practices are compatible with both our current cotton pro- 
duction system and a potential shorter season approach. 


Fertility 


Soil samples will continue to be the recommended basis for nutrient 
additives, particularly N, P, K and Boron. A shorter season cotton 
production system may incorporate nitrate monitoring via petiole 
analysis if current research shows this to be a viable production 
practice in our area. 


Varietal Selection 


Shorter season varieties are now being recommended in North Carolina 
such as McNair 220 and 235 and Coker 304 and 310. This will likely 
continue to be the case. 


Although varieties are currently being developed and even recommended 
in some areas with varying degress of nematode and insect resistance, 
presently researched varieties have either not lived up to resistance 
expectations or suffer from significant yield reductions under North 
Carolina conditions... If and when new varieties are available that 
offer North Carolina producers an economic advantage over those 
presently recommended, these varieties will be recommended by us. 


Trap Crops 


Because of our short growing season, our producers plant cotton as 
soon as soil conditions are acceptable. Trap cropping as a means of 
attracting and eliminating overwintered boll weevils is not a viable 
practice in North Carolina. 
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F. 


G. 


H. 


Planting Dates 


Because cotton requires a long growing season, it must be planted 
relatively early in the spring when conditions are often not optimum 
for its germination and early growth. Slow early growth makes 

cotton more susceptible to attack from disease organisms and less 
competitive with weeds. Cotton planted later in the spring is often 
more susceptible to late-season insect pressure and early frosts. Our 
recommended planting dates are mid-April and mid-May; the planting 
date chosen by the producer is considered a calculated risk. However, 
planting on the early side of the recommended range on well-drained 
soil can better his odds. 


Plant Density 


A low plant density (2-4 plants per foot) is generally recognized as 
minimizing vegetative growth and enhancing crop maturity. In North 
Carolina, cold, wet springs often threaten plant stands, and a low 
seeding rate can be risky under these conditions. Research in our 
area on the effect of stand density on cotton crop maturity has not 
consistently supported the relationship between low stand density and 
increased crop maturity. A more reliable relationship between stand 
density and crop maturity must be substantiated before low plant 
densities resulting from low seeding rates can be recommended. 


Weed Management 


Our recommended weed management program involves all methods of weed 
control including crop rotation, crop competition, cultivation and 
the selective use of herbicides. Those weed management practices 
which encourage crop maturity will be recommended; those which 
increase insent pest problems will be discouraged. Fall weed mapping 
as a planning base for pinpointing the following year's weed manage- 
ment program will be encouraged. The negative interaction between 
certain preplant herbicides and soil applied systemic insecticides on 
plant growth are now at least partially understood. The herbicide 
and insecticide combinations resulting in these plant delaying and 
stunting effects will be discouraged... Unless the tradeoff (greater 
yield loss through weed competition than by insect damage) dictates 
otherwise, over-the-top applications of arsenicals will be either 
avoided or made with a knowledge of their potential adverse effect on 
beneficial insects. 


Nematode, Disease Management and Stalk Destruction 


Nematode management in North Carolina is based upon both cultural and 
chemical control practices. Cotton stalks should be cut in the fall 
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I. 


J. 


Ke 


and then disced or plowed out. This practice will help eliminate 
living roots needed for the continued reproduction and survival of 
nematodes and also help expose the nematodes to the killing action 
of cold weather. Crop rotation is also an important component of a 
nematode management system. Growing a nonhost crop in the rotation 
prevents the reproduction of nematodes. Peanuts are an excellent 
crop to grow in rotation with cotton. Small grains and most other 
grass—type crops are also suitable. Corn will not reduce population 
levels of root-knot nematodes, but is a better option than growing 
continuous cotton. Resistant varieties are also important in nema- 
tode management. Most of our currently reccommended varieties 
planted in North Carolina have a moderate degree of resistance. 


North Carolina growers will be advised of the potential adverse 
effects of soil-applied contact nematicides on beneficial insects and 
the resulting potential increase of cotton bollworm and tobacco bud- 
worm problems. 


Growth Regulators 


Growth regulators are currently being intensively research as a 
potential management option in North Carolina, Pix would seem to be 
compatible with a shorter season cotton production system, particu- 
larly in areas with a high probability of rank, vegetative growth. If 
further research demonstrates a consistent positive benefit/cost ratio, 
then growth regulators may be recommended. The addition of a growth 
regulator can be expected to change other management inputs. 


Irrigation 


Although irrigation is not a presently recommended practice, several 
research plots are planned to investigate this option, especially in 
combination with the growth regulator Pix. 


Defoliation and Harvest 

Although extension recommendations call for defoliation when approxi- 
mately 80% of the bolls are open, this practice is normally left to 
producer discretion. 

As a part of a fall diapause program for boll weevil management, a boll 
weevil insecticide such as malathion or Guthion will be recommended as 


an addition to the defoliate. 


Because cotton producers must base their time of harvest on many con- 
siderations, including weather and the harvest of other crops, our 


aS 


project's recommendation is simply a general one which encourages 
that harvest be completed as early as possible to complement a fall 
diapause schedule (if one is needed), stalk destruction distribution, 
and the discing or plowing of residues. 


III. Detection and Surveillance 


A. 


Be 


C. 


D. 


Grandlure Baited Traps 


Our project's historical (1976-1979) practice utilizing pheromone 
traps as a basis of delineating spring and fall boll weevil popula- 
tions will be greatly expanded under an OPM plan. One trap per 200 
acres is planned. A combination of project, county agent, and 
community group help will be utilized in trap checking, both in the 
spring (mid-May through June 15) and fall (September 15 through 
November 15). Spring trapping will serve as the basis pin square 
applications and the fall trapping program will aid in the planning 
and evaluation of a fall diapause program. Traps and pheromone will 
be paid for from project funds to ensure involvement of all cotton 
acreage. 


Zealure-Virelure Baited Traps 


Black light traps will serve as monitoring devices for Heliothis zea; 
therefore, the use of zealure traps is not planned. The utilization 
of 20-25 virelure traps is planned, one in the vicinity of each black 
light trap to facilitate trap checking for both Heliothis zea and 
virescens. 


Black Light Traps 


The addition of 10 black light traps, in addition to the 20 already 
operative, should provide a sound monitoring tool for the timing and 
relative magnitude of our major Heliothis zea moth flights under an 
OPM system. This would provide approximately 1 trap per 2,000 acres 
under our anticipated cotton acreage. These traps are not considered 
a substitute for scouting, only a means of alerting scouts and growers 
of our major flights so that scouting efforts can be intensified. 


Monitoring of Adjacent Hosts 


Most of our bollworm damage is the result of Heliothis zea. In North 
Carolina, nearly 2,000,000 acres of untreated field corn serve as a 
springboard for the vast majority of our H. zea adults. Corn is 
routinely monitored throughout the state by our survey entomologist. 
This monitoring provides a valuable early indication of H. zea popula- 
tion levels. a ae 
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Modeling and Weather Monitoring 


North Carolina State University, in cooperation with the North Carolina 
Department of Agriculture, is presently phasing in a network of approxi- 
mately 14 weather stations throvghout the state. This climatological 
data will be more sophisticated than that now available at our experi- 
ment stations. One emphasis will be the availability of this data for 
use in pest management systems development and implementation. This 
weather data could te expected to impact our OPM project in the future. 


The Heliothis model developed at North Carolina State University was one 
of the first and is perhaps the most sophisticated in the United States. 
Parameters of a complex, multicrop nature and their interactions will be 
used to predict various man-induced agronomic changes and their effect 
on various agroecosystems, including cotton. 








IV. In-Season Insect Management 


Ae 


Thresholds 


Our tresholds have been chosen to represent levels at which a treatment 
is justified under most circumstances. 


1. Boll Weevil - If the percentage of egg punctured squares (either 
egg or feeding) by boll weevils reaches 10%, then treatment with a 
recommended insecticide is usually justified. If the boll weevil 
thresold is met within three weeks prior to our major bollworm 
moth flight and significant egg laying by these moths occurs and 
if a treatment is made with an insecticide which destroys the 
beneficial insect complex, growers and agents should be aware that 
increased survival of bollworm egg and small larvae may result. 


The possible use of Dimilin® in an OPM program would employ an 
entirely different strategy which will be discussed under D, 4. 


2. Bollworms - The currently recommended threshold for a bollworm egg 
insecticide (or Ovicide) is somewhat arbitrary. If a level of 40 
eggs per 100 terminals is reached, a recommended ovicide may be 
considered. Beneficial insects may provide adequate suppression of 
these eggs and small larvae to ride out this period, at least 
temporarily. However, switching to a larvicide is indicated when 
one of the following larval criteria has been met: 


ae Prebloom cotton 
(1) 7-8 larvae per 100 terminals, or 
(2) 5-6 larvae per 100 squares, 94 
(3) 15% damaged squares. 
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A synethetic pyrethroid is normally recommended in this early 
season spray situation. 


be. Blooming cotton 


(1) 3 live worms per 100 terminals or squares, or 
(2) 5% squares or young bolls damaged. 


The above rcommended thresholds are general guidelines, and various 
circumstances may require some departure. For example, if a weekly 
scouting routing is being followed, then management decisions must 
be more conservative than under a twice-per-week scouting regime 
baecause of a greater period of time in which the population level 
is not known. An experienced decisionmaker may be able to tolerate 
a few more small bollworms in plant terminals if scouting frequency 
is every 2 or 3 days, and beneficial insect levels are high. The 
greater the degree of uncertainty of the insect poplations, the 
more conservative the management approach required. 


Insect Scouting 


The “scouting” of cotton for insects and their damage is the mainstay 
of an insect management program. Scouting is a statistically based, 
systematic means of monitoring cotton on a regular basis in order to 
make economically sound insect management decisions. Although the 
scouting of cotton for our major insect pest species is emphasized 
herein, scouting time can be utilized ore effectively if cotton plant 
growth and square retention, weed populations, diseases, and other 
factors which affect crop development are concurrently monitored. 


Scouting for the boll weevil in North Carolina is initiated at the 
“pinhead” square stage when the cotton plant is beginning to produce 
squares (flower buds) the size of a kitchen match head. At this stage 
the squares are large enough for the female boll weevil to insect, or 
oviposit, her eggs. One hundred squares are picked randomly by walking 
diagonally or in a zigzag manner across the field of 20 acres or less. 
The picking of flared squares is always to be avoided because these 
squares have an unrepresentatively higher damage level than actually 
exists in the field as a whole. In fields of more than 20 acres, the 
square sample should be larger. Scouting for the boll weevil should 
continue on at least a weekly basis throughout the season until either 
the first killing frost or stalk destruction. 


é 
If the boll weevil pheromone traps (mentioned earlier) placed through- 
out a wide geographic area indicate extremely low population levels of 
boll weevils, early scouting for boll weevils levels may not be 
necessary. However, because boll weevil levels can build quickly 


A Yee 


during the growing season under favorable circumstances (such as rainy 
weather and light insecticide pressure), late season scouting should 
always include monitoring for weevils. 


Most scouting in North Carolina revolves around the Heliothis complex, 
although other potnetial insect and mite pests in addition to the boll 
weevil are also monitored. In the northern North Carolina counties, 
regular scouting for Heliothis and other lepidopterous pests begins 
approximately early to mid-July. Heliothis zea larvae, the major 
northern economically damaging species, occur primarily on field corn 
during its first two generations. The third generation of moths 
usually emerges in large numbers from mid-July to early August, a time 
when corn is drying, leaving blooming cotton as an attractive host. 
Initial scouting usually encompasses the inspection of 100 random 
cotton plant terminals for eggs and small larvae and, additionally, 
100 squares for live bollworms and their damage. The same diagonal or 
zigzag pattern is employed as was mentioned earlier. Later in the 
season, scouts alter their monitoring procedures to reflect the more 
advanced phenology of the cotton plant and inspect a combination of 
100 squares and bolls for damage and live worms. The monitoring of 
bolls is intended to reveal worms which either survived earlier insec- 
ticide treatments or those derived from eggs laid further down the 
plant on squares, stems and blooms. The significance of this latter 
pheomenon in some years is appreciable, especially during dry weather. 
Also, as the season progresses, egg laying will occur lower on the 
plant. Routine scouting should include enough whole plant examinations 
for eggs and small larvae to discover if -eggs are being deposited lower 
on the cotton plant. 


Souting on a weekly basis is adequate until an increase in egg laying is 
noted. Scouting at this point should be conducted twice per week until 
the onset of regular insecticide treatments. Thereafter, weekly scouting 
for the remainder of the season will usually suffice. 


In our southern counties, scouting is done in the same manner but is 
more complex. Not only does the major Heliothis generation occur 
approximately 1 to 2 weeks earlier, but also the previous generation 
can cause economic damage, sometimes in mid- to late June. Also, the 
tobacco budworm usually makes up a greater percentage of the cotton 
bollworm complex than is the case further north. The tobacco budworm is 
the more difficult to control of the two. Beet and fall armyworms are 
more prevalent in the southern than in the northern counties; both 
species can cause economic damage to cotton. These armyworms are very 
similar in appearance to both members of the Heliothis complex. 
Accurate identification of these species can be critical because some 
chemicals are effective against the armyworms and ineffective against 
Heliothis and vice versa. 


-87- 


C. 
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When the bolls which the grower expects to harvest are difficult to 
cut through with a pocket knife (approximately 3-4 weeks, depending 


‘upon temperature), the bolls are normally impervious to bollworm and 


other insect attack. At this time, scouting for insects and their 
damage may be stopped. Continued spot scouting for boll weevils is 

a sound practice, however. Although boll weevils found after routine 
scouting has been discontinued will not damage the current year's 
crop, the scout and grower can gain a rough appreciation of potential 
boll weevil problems to next year's crop at this time. 


Conservation of Beneficial Arthropods 


All cotton production practices will be geared toward conserving the 
beneficial arthropod complex as much as possible. 


Insect Management by Crop Phenology and Insecticides 
1. Early-Season Insect Management - Early season management, as the 


name implies, revolves around controlling pest species which are 
pests on preblooming cotton. In applying pest management 
principles to cotton, the use of preventative treatments is 
discouraged . . . usually. The one exception to this is an in- 
furrow application of a systemic insecticide. At the recommended 
rates, this treatment can: (1) control early season pests, such 
as aphids and thrips, and (2) enhance the maturity of the cotton 
plant. Scouting for these very tiny early season insects is not 
practical, and this systemic insecticide treatment lasts for up 
to six weeks. At higher rates, this application can initiate 
early bollworm outbreaks by the first two generations, which are 
normally kept below economically damaging levels by beneficial 
insects. 


2. Mid-Season Insect Management - Mid-season management begins when 
the bollworm or tobacco budworm becomes an economic problem. The 


third generation bollworm moths (Heliothis zea) from the ears of 
field corn are usually the first ones causing major damage on 
cotton in North Carolina (although the tobacco budworm is some- 
times our first economically damaging pest in our southern 
counties). Beneficial insects also play such an important role 


against this generation. Applications of some recommended bollworm 
materials applied too early not only delay maturity and add expense 


but also kill the beneficial insect complex, allowing subsequent 


egg hatch to occur almost unimpeded. Applications applied too late 
can result in larvae too large to control effectively. Thus, exact 


timing is imperative. 


In the southern counties, insecticide applications are sometimes 


needed for an earlier bollworm generation. This practice is justi- 


fied at times but is generally discouraged. Cotton at this time 
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has not yet begun to set bolls and can compensate somewhat for 
the loss of these early squares. This is why our prebloom 
thresholds are higher than after boll development has been 
initiated. This early damage is often caused by the tobacco 
budworm, which is more difficult to kill than the corn earworm. 
Additionally, as stated before, these early applications with 
most of our recommended bollworm chemicals can trigger later 
bollworm control problems. Early applications of the organo- 
phosphate class of insecticides cause a delay in the maturity of 
the cotton plant. 


However, occasional early insecticide applications are justified. 
The protection of early fruit can affect the physiology of the 
cotton plant permitting energy uptake by the young bolls which 
acts to suppress vegetative growth, resulting in an earlier 
maturing cotton crop. The decision of whether or not to treat 
for this early bollworm damage is a difficult one which is often 
less clear-cut than the later season decisions already mentioned. 


Mid-season control of boll weevils is accomplished concurrently 
with bollworm applications, since most of our bollworm insecti- 
cides adequately control boll weevils. However, not all bollworm 
insecticides are effective against boll weevils. Also, bollworm 
applications on a 7-day schedule will not be adequate to control 
an entrenched boll weevil population. 


There is currently a trend away from this, however. As more 
specific bollworm materials become available which are effective 
against bollworms and less effective against the boll weevil, or 
if these materials are applied on a schedule wider than is 
necessary to control the boll weevil (3-5 days), the boll weevil 
can be expected to increase as an economic problem and strategies 
adjusted accordingly. 


Late-Season Insect Management - Late~season insect management 


primarily revolves around two strategies: (1) the cessation of 
insecticide treatments just as soon as possible, and (2) the 
application of boll weevil diapause applications, if needed. 


Probably too many late-season insecticide treatments are used 
against bollworms in North Carolina as a rule. When a boll is 
approximately three weeks old (three weeks past blooming), it 
starts to become fibrous and impervious to bollworm attack. Yet, 
Many growers try to protect these bolls plus squares and blooms 
forming at a time when they would have virtually no change of 
being harvested. There is'a trade-off, however, since these late 
unnecessary bollworm treatments also function as diapause appli- 
cations against the boll weevil. 
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Boll Weevil Management — Potential pinhead square applications 
against the boll weevil's overwintered will be based on either 
very careful field monitoring or pheromone trap catches. If 
Dimilin’ is competitive as an early season management strategy, 
insecticide applic¢aions must be based upon pheromone trap catches 
before the female boll weevils have a chance to initiate egg 
laying into squares. P 


The use of this chemical in a typical grower situation must be 
demonstrated before we will recommend the use of Dimilin as a 
routine management option. 


The focal point of our boll weevil management program will be 
encouraging growers to apply 2-4 diapause applications. This 
practice has consistently proven to be an effective management 
tool in significantly reducing potential overwintering populations 
when utilized on an areawide basis. 


These annual diapause applications, if done systematically on an 
as-needed basis, should result in population levels the following 
spring low enough to ensure bollworm management without inter- 
ference from boll weevils in most areas. 


Evaluation 


Although not developed in detail, an annual evaluation will be undertaken 
to measure the anticipated benefits of a statewide OPM program. This 
evaluation will utilize randomly selected participating and nonparticipat- 
ing growers and grower groups of a statistically valid sample size for 
comparison. 


Other Components 


Ae 


B. 


Advisory Committees 


Our Extension Cotton Commodity Advisory Committee would periodically 
make recommendations to this project of an interdisciplinary nature. 


The various agricultural specialists in charge also form an Extension 


Advisory Committee for Pest Management. This committee is also 


expected to influence the OPM practices implemented. 


Research 


Our cotton research encomologist will continue to develop cotton: pest 
management inputs applicable to an OPM program. Research from other 


scientists will also be routinely evaluated for possible use in our 


OPM progran. 
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SOUTH CAROLINA OPM PLAN 


SITUATION 


In South Carolina pest management is part of the total cotton production system 
which is oriented toward achieving optimum yields. Control of insects, weeds 
and diseases accounts for an estimated 35% of the variable production costs. 
Insects have been tranditionally considered the primary pest of cotton produc- 
tion in South Carolina. Boll weevils, in the past have frequently required 
early insecticide controls which triggered earlier than usual outbreaks of 
bollworms (Heliothis spp.) and other pests. 


The development of resistance to insecticides by Heliothis created many control 
problems when insecticides were used routinely. Resistance to commonly used 
insecticides may cause buildup of Heliothis spp. which oftentimes result in 
substantial yield reductions. Whenever a breakdown in insect control occurs 
during the critical fruiting period, a serious disruption in the cotton produc- 
tion program results which may cause yield losses. The proper use of proven 
insect management practices will substantially reduce early season insect 
control and Heliothis buildup. Many inherent insect problems will be corrected 
when an intensive insect management program is utilized by cotton growers ona 
community-wide basis. 


I. Detection and Surveillance 
A. Grandlure Baited Traps 


The utilization of pheromone traps as a basis of delineating spring 
and fall boll weevil populations will be greatly expanded under an OPM 
plan. Traps will be used on a basis of four traps per cotton area or 
group of cotton fields. The traps will be installed in the spring 
around April 1 and checked weekly until around June 1. In the fall, 
traps will be checked weekly after installation around September 1 
through November l. 


The traps will be maintained and checked through a combination of 
project, county agent and grower cooperative help. The information 
gathered will be used to determine the need for spring pinhead square 
application and fall diapause applications. Traps, pheromone and 
labor cost will be provided through project funds. 


B. Heliothis Pheromone Traps and Light Traps 


The bollworm complex, Heliothis spp. will be monitored using virelure 
and zealure baited traps and black light traps. Black light traps 
will be located at central trapping sites at strategic locations 
thoughout the cotton producing areas of South Carolina. Heliothis 
zea will be the primary insect monitored using the black light trap 


but other Lepidopterous insects such as Spodeptera exigua and Spodiptera 
frugiperda may be monitored. 


iis 


C. 


D. 


Virelure and zealure baited traps will be used to detect population 
fluctuations of Heliothis virescens and H. zea respectively. These 
traps will be located throughout the cotton producing areas on an as 
needed basis. Heliothis pheromone trap catches will backup field 
scouting reports. 


Monitoring of Adjacent Hosts 


Adjacent host plants such as corn, soybeans, tobacco and sunflowers 
and wild host plants such as Carolina geranium, toadflax, lespedeza 
and others will be monitored to detect seasonal fluctuations in the 
Heliothis population and other pests that attack cotton. Information 
gathered will be used to fill gaps in the seasonal insect population 
pattern and for possible use in insect prediction models. 


The models for cotton growth simulation and Heliothis population 
prediction will be examined for incorporation into the optimum pest 
management program. Their potential use would be to improve insect 
prediction, timing of insecticides and growth prediction. 


Modeling 


The Heliothis prediction model may be incorporated into the optimum 
pest management system if feasible. Information gathered from traps, 
alternate hosts and field scouting will be utilized as resource 
information. 


II. In-Season Insect Management 


A. 


Thresholds 


The thresholds presented have been chosen to represent levels 
at which a treatment is justified under most circumstances. 


1. Boll Weevil - If the percentage of punctured squares by boll 
weevils reaches 10 to 15% before bloom, then treatment with 
a recommended insecticide is usually justified. After bloon, 
treat if damage reaches 10%. 


2. Bollworms - Before small bolls are set (around July 1) and in 
untreated fields, begin treatment when 6 to 7 small bollworm 
larvae are found per 100 plant terminals or 9 to 10% damaged 
squares. After small bolls are set or in previously treated 
fields, treat when 3 to 4 small larvae are found per 100 plant 
terminals or 5% square damage. Apply insecticides as needed 
on a 3-5 day schedule while bollwocms are present. When 15 to 20 
eggs or more are found and small bollworm larvae are not found, 
recheck fields in 2 to 3 days for newly hatched larvae and treat 
if threshold has been reached. 
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No absolute threshold exist for treatment of eggs using an ovicide. 
When 20 to 30 eggs are detected per 100 plant terminal application 
of an ovicide may be beneficial. 


3. Plant Bugs - Treat when an average of one plant bug is found per 
row foot using a beat cloth. If 25% of pinhead squares have been 
lost, treat if an average of one plant bug is found per 2 row 
feet. 


Insect Scouting 


The scouting of cotton for insects and their damage provides growers 
the basic information upon which to make insect management decisions. 
Cotton growers in South Carolina utilize scouting extensively. Scout- 
ing services are provided through Extension programs, private consul- 
tants, industry, grower organizations and individual growers scouting 
their own cotton. 


Scouting is started around the early squaring stage and continued 
through boll maturity. Generally, twice per week scouting is recom 
mended over the once per week program. Twice per week scouting provides 
growers more timely information about bollworm moth flight and bollworm 
damage. 


Scouting procedures require scouts to walk a zigzag pattern, figure 8 
or another pattern to represent the field. The scouts examine 100 
plant terminals and 100 squares per every 20 acres at random while 
walking the pattern. Squares are checked for bollworms, bollworm 
damage, boll weevil and boll weevil damage. The terminals are checked 
for bollworm larvae, bollworm eggs and plant bugs, In addition, scouts 
observe damage from trips, spider mites, aphids and other insects that 
may occur throughout the season. Plant bugs are monitored prior to 
first insecticide spray using a beat cloth to check six feet of row in 
four locations. Beet armyworm and fall armyworm occasionally attack 
cotton and scouts maintain close look after these insects throughout 
the season. 


Conservation of Beneficial Insects 


Conservation of beneficial insects will be stressed through continued 
recommendation of low rates of systemic insecticides to control thrips 
and aphids, encouraging directed use of herbicides, avoidance of early 
season insecticide application through alternate methods of weevil 
control (i.e. fall diapause control and pinhead square applications) 
and use of biological insecticides on low populations of Heliothis. 


Early infestations of plant bugs, Lygus spp., and cotton fleahoppers, 
Pseudatomoscelis seriatus, will be monitored using field scouts and 
where damaging populations occur growers will be encouraged to use low 
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rates of insecticides for conservation of beneficial insects. Backup 
demonstrations on the efficacy of these low rates of insecticides will 
be demonstrated to encourage this practice. 


Insect Management by Crop Phenology and Insecticides 
A Early-Season Insect Management 


Early-season management revolves around controlling pest species 
which occur on preblooming cotton. Aphids and thrips are gener- 
ally the major early season pest of cotton. These insects are 
usually controlled using in-furrow treatments of systemic insecti- 
cides. At the recommended rates, the systemic insecticides will 
control thrips and aphids, help stand development and enhance 
maturity. At higher rates, a risk of higher early season bollworm 
populations may develop which could require early insecticide 
treatment. 


Overwintered boll weevil populations may be significant enough in 
certain areas to require a pinhead application of insecticide. The 
need for the pinhead square applications will be determined using 
pheromone traps to monitor overwintered weevil population levels. In 
general, if there is greater than 1.5 weevil per trap over a 4 week 
period an application will be recommended. Dimilin® may be incor= 
porated into the weevil management program if feasible. 


2. Mid-Season Insect Management 


Mid=-season insect management is considered to be after first bloom 
until boll maturity. Plant bugs normally occur after first bloom. 
The plant bug may cause serious damage to cotton if the right 
conditions are present. Low rates of recommended insecticides 
will adequately control plant bugs and conserve beneficial insects. 
The low rates are necessary because of the potential for possible 
outbreak from bollworms. 


Bollworms control may be necessary from early bloom through boll 
maturity in certain areas of South Carolina. This situation is 

the result of high tobacco budworm populations that occur in late 
June and early July in certain areas. Most areas must apply insec- 
ticides beginning around mid to late July as a result of heavy 
cotton bollworm populations emerging from corn. Beneficial insects 
play an important role in suppression and control of the second 
generation of bollworms. The use of systemic insecticides, if 
excessive rates were used, may cause early problems with bollworns. 
The use of Chlordimeform as an ovicide and biological insecticides 
have potential to aid beneficial insects in suppression of early 
bollworm buildup from occurring. 
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Boll set is of prime importance since the growing season is slight- 
ly shorter in South Carolina. Applications of insecticides may be 
necessary to avoid excessive square loss which may result in vege- 
tative growth. The proper timing of insecticides is of utmost 
importance since a poor choice of insecticide rate and time of 
application may create a situation where large bollworm larvae 
develop. Generally, the newer insecticides (permethrin, fenvaler- 
ate, and sulprofos) are preferred over methyl parathion combina- 
tions. Methyl parathion causes delayed maturity of the cotton 

crop and late harvest. A late crop may provide more favorable 
development sites for boll weevil since fruiting is prolonged. In 
addition, the tobacco budworm is very resistant to methyl parathion 
and has caused serious control problems in the past. 


The presence of boll weevil and bollworm concurrently creates a 
difficult situation for cotton growers since the newer insecticides 
are not as effective as the methyl parathion combinations and other 
organophosphates. Additional insecticides must be added to the new 
insecticides for control of the boll weevil. Other alternatives 
for boll weevil control would be to use the new insecticides with 
old “standard” insecticides used during periods of lower bollworm 
pressure. 


The use of information collected from light traps and pheromone 
traps would provide data on the relative abundance of cotton boll- 
worm and tobacco budworm. The abundance of tobacco budworm is the 
primary factor affecting the choice of insecticides for overall 
bollworm control. The knowledge of budworm population would enable 
growers to incorporate bollworm control with boll weevil control. 
Insecticides could be selected that controlled cotton bollworm and 
boll weevil during low populations of tobacco budworm and oriented 


more toward tobacco budworms during their high populations. 


Late Season Insect Management 


Cessation of regular season normally occurs about August 30 in 
South Carolina. The normal boll set has become mature and is not 
susceptible to bollworm attack. The main insect of concern during 
late season is the boll weevil. 


Boll weevil population will be monitored using pheromone traps. 

Fall diapause applications of insecticide will be recommended when 
significant populations occur. The suppression of weevil populations 
will be recommended when necessary during the regular season through 
integrated insecticide programs designed for optimum control of 
bollworm and boll weevil. 
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GEORGIA OPM PLAN 


Cotton insect management is based on a knowledge of both potential and existing 
insect conditions in the field and requires the expertise to address these 
conditions. Current Insect Control in Georgia is very similar to the Optimun 
Pest Management described in detail herein; both CIC and OPM utilize scouting 
programs and grower education. The difference between programs is in the 
intensity of survey and educational efforts. 


Cotton is grown in approximately 100 of Georgia's 159 counties; average field 
size is 30 acres. Cotton ranks 13 among the state's agricultural commodities. 
Acreage varies considerably from year-to-year depending on prices of alterna- 
tive crops, primarily soybeans and corn. The state has experienced a gradual 
‘ shift in cotton acreage from north to south during the last several years and 
an increase in planted acreage over the last three years. 


Because of the recent increase in cotton acreage, estimates in this report are 
based on 190,000 acres. The geographical spread of this acreage and the limi- 
tation of one entomologist per 30,000 acres precludes close supervision and 
monitoring of diapause spray applications. For this reason, boll weevil 
trapping in all alternatives of OPM is confined to survey purposes and a trap 
density of one trap per 200 acres. 


All scouting costs, including those for supervision, are paid by producers. 
County Extension personnel will continue to provide technical support to OPM | 
programs at the county level, but no costs are budgeted for this support. Any 
additional costs incurred for county Extension staff involvement in OPM must 
be absorbed by regular funds as they currently are under CIC. 


Finally, the current definition of OPM assumes no in-season sprays for boll 
weevil due to diapause and overwintered control. Given the level of participa- 
tion expected in OPM-I, the success of such a program is questionable since 

the only diapause program conducted in south Georgia met with only limited 
success. 


Ie Pest Monitoring 
A. Scouting 


Routine scouting of cotton is the primary method of monitoring 
insect pest infestations. Scouts are also regularly used to 
collect leaf petiole for nitrate analysis, soil samples for both 
nematode and fertility aasays, and weed infestation data for weed 
mapping. The increasing interdisciplinary responsibilities 
performed by scouts insures their continued involvement in future 
cotton production systems, including all OPM alternatives. 


Regular scouting (twice/week) begins in early June and continues 
through mid-September and is performed primarily by students. 
During the 13-week scouting season the insects monitored are boll 
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weevil, Heliothis spp., plant bug complex, spider mites, and the 
beneficial insect complex. Occasional pests such as beet armyworn, 
fall armyworm, loopers, whitefly and others are reported as they 
occur. 


Most of Georgia's cotton acreage (94%) is scouted. The majority 
of this is done through Extension-sponsored county pest management 
associations and a portion is scouted by independent scouts 
employed directly by growers. In either case, scouts are trained 
by the Extension Service. A small percentage of acreage is under 
the supervision of private consultants. In an OPM program, scout- 
ing would be conducted as it presently is. 


Field monitoring before and after scouts are available must be 
done by growers. Training in survey procedures is routinely 
provided by Georgia CES. Growers are taught to inspect seedling 
cotton for thrips and other occasional early-season pests and 
pre~squaring cotton for boll weevil. Late=season monitoring by 
growers is for Heliothis damage to bolls, boll weevil, and pests 
such as spider mites or cotton leafworm that could cause premature 
defoliation. These scouting functions would continue to be per- 
formed by growers under OPM since a source of labor for an extended 
scouting season has not yet been identified. 


Boll weevil trapping 


The use of pheromone baited traps for monitoring the emergence of 
overwintered boll weevls is a well established practice in Georgia 
as in other states. In addition, traps may be used to determine 
the late-season population entering hibernation. However, 
transportation costs required to check traps make this tool less 
reliable in future programs since growers must assume this respon- 
sibility. OPM project personnel determine overwinter survival 

and late-season populations on an area-wide basis. 


Heliothis survey 


Current Heliothis survey methods include sugar lines, pheromone 
baited traps and black light traps. Their use would be continued 
in OPM programs. An expanded black light trapping program is 
being initiated in 1980 under a fall armyworm monitoring program. 
Heliothis data will also be collected and would be available to 
OPM programs. 


Computerized insect alert system 


A system of remote computer terminals in county Extension offices 
is currently being developed in Georgia. Scouting reports 
will be entered daily via terminals and summarized by a central 
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computer. Insect population trends can be plotted and alerts 
issued accordingly. 


II. Pest Management 
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System approach 


A production system which minimizes pest pressure is the first 
step in managing cotton insect pests. Such a system is being 
developed and implemented in Georgia. Components of the produc- 
tion “package” that influence insect populations include nitrogen 
management, stand density, row spacing, date of planting, and 
nematicide application. The total package is designed to shorten 
the fruiting period and facilitate early harvest, thereby reducing 
the need for late season sprays. 


Beneficial arthropods 


Predators and parasites play a significant role in suppressing 
cotton insect pests, particularly Heliothis, from early squaring 
to peak bloom. Tobacco budworm infestations rarely reach economic 
levels in June if beneficial insect populations are conserved. 
However, July budworm flights often overwhelm natural controls 

and require chemical applications. OPM and the resultant reduc- 
tion in boll weevil would allow for maximum utilization of bene- 
ficials in fields where tobacco budworm infestations were light 

to moderate. 


A complicating factor relative to the utilization of beneficial 
arthropods is the increasing importance of the plant bug complex 

in a short season cotton production system. Tarnished plant bug, 
the primary member of the complex in Georgia, is routinely moni- 
tored by scouts and must be considered in all IPM alternatives. 
Indeed, a greater portion of Georgia's 1980 cotton acreage required 
treatment for plant bug than for boll weevil. 


Thresholds 


Action thresholds serve as a basis for insect control decisions. 

Those charged with judging the necessity for insecticide applica- 
tion must consider other factors such as crop phenology, weather 

and economics and then adjust thresholds accordingly. 


Thresholds for boll weevil depend on growth stage. Prior to the 
existence of third-grown squares suitable for oviposition, infes- 
tations in excess of 250 to 300 boll weevils per acre warrant a 
pinhead square spray. However, since growers must make this 
determination and are often occupied with other necessary farming 
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consider a field's boll weevil history, severity of the winter 
and pheromone baited trap catches to determine the potential 
practices during this critical period, a simpler, but less accu- 
rate, method is often employed. Growers for boll weevil infes- 
tation. Then a check is made in high probability fields for the 
presence of “black flags," wilted leaves caused by boll weevil 
feeding on petioles. 


From third-grown square to first bloom, the boll weevil threshold 
is at its highest because of potential early problems with 
Heliothis. During this period insecticide applications are with- 


held until boll weevil damaged square counts exceed 25 to 30 


percent. 


After cotton begins blooming, the F, generation begins. The 
threshold is reduced to 10 to 15 percent damaged squares for the 
remainder of the season. However scouts are instructed to watch 
for freshly emerged boll weevils in blooms since this is an effec- 
tive method of timing sprays to avert inevitable fruit loss. 


Heliothis thresholds are also dynamic but hinge on the date of 


the first insecticide application that eliminates beneficial 


insects. Prior to the first spray, counts of larvae must exceed 


8 per 100 plant terminals to warrant treatment. After the first 


spray the threshold is reduced to 5 larvae per 100 plants. 


Action thresholds for plant bugs, spider mites, whitefly, and 
other pests are employed by cotton producers. 


Insecticides 


1. Early-season: Preventive treatments are recommended and 
commonly used for control of thrips. applications of systemic 
insecticides at-planting insure early unrestricted growth and 
facilitate directed herbicide applications. 


2. Mid and late-season: Applications of insecticides for control 
of tobacco budworm are made as needed. The first potentially 
damaging moth flight of the season occurs in June but is 
usually suppressed by beneficial insects. The second flight, 
also tobacco budworm, occurs in early to mid-July. This 
flight often triggers the first spray of the season. The 
common bollworm is the predominant species in August and both 
species are a threat in September. Growers have several 
chemicals from which to choose for Heliothis control. The 
pyrethroids are most commonly used against the budworm in 
July and standard formulations containing methyl parathion 
are applied in August for bollworm control. 
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Using OPM it is assumed that boll weevil will not require 
treatment until later generations in August. Should boll 
weevil exceed threshold levels, spray intervals will be 
shortened to 3-5 days until control is achieved. Standard 
formulations containing methyl parathion provide economical 
control of boll weevil and maintain control of the bollworn. 


Other insecticides may be applied as needed for control of 
outbreaks of occasional pests. 


Pinhead square sprays 


Controlling emerging overwintered boll weevils prevents loss of 
early fruit and reduces subsequent generations. Azinphosmethyl at 
0.125 pounds a.i. per acre applied prior to the third=-grown square 


effective when they are made after the peak of overwintered boll 
weevil emergence. In south Georgia, cotton is often squaring 
profusely when emergence peaks, making chemical application 
risky. When beneficial insect populations are eliminated, the 
potential for economic problems from the June tobacco budworm 
flight increases. 


Diapause control 


Diapause control, although proven effective in some regions, has 
not been readily practiced in Georgia. Growers have been reluctant 
to invest money when their planting intentions for the coming 
season were uncertain and much of the land they farmed was rented 
a year at a time. Also, when cotton matures in early September 
and Heliothis is no longer an economic threat, regular insecticide 
applications are terminated. A diapause control program would 
require sprays from mid September through mid-November and would 
represent a considerable cost. Although diapause control would 

be an integral component of OPM, it is doubtful it wovid meet 
with much acceptance, even with incentives. 
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ALABAMA OPM PLAN 
Situation 


Cotton production in Alabama has rapidly shifted to larger production units 
and away from the Southeastern peanut producing and “Sand Mountain” counties. 
Acreage is now concentrated primarily in the Tennessee Valiey counties and in 
several Central Alabama counties. Since 1974, acreage has declined rapidly 
from 585,000 to approximately 300,000 in 1979. The acreage decline during 
this later period is primarily in response to poor yields, tigh costs of pro- 
duction in relation to prices and more favorable cost-price ratios for alter- 
native crops (primarily soybeans). 


Average losses to cotton insects during the last five years are estimated at 
18 million dollars annually. An additional 23.3 million dollars were spent on 
control measures. 


Since the cost of controlling insects represents about 30% of the total variable 
cost of producing cotton, the use of cotton insect management practices should 
be expanded. Corrective action should be taken to encourage greater participa- 
tion in scouting programs. Growers should adopt practices that promote early 
maturity, utilize recommended insect management practic2s including scouting 
beneficial insects and economic thresholds; and utilize competent private 
consultants to advise them on management and control decisions. 


Extension trained growers are currently monitoring fields, either themselves 
or by employing scouts or private consultants on approximately 90% of the 
cotton acreage. Practically no acres are currently receiving pinhead square 
or diapause applications. Unless 100% of all acres in a geographical area are 
treated for diapausing boll weevils, the benefits derived from such a program 
will not be worthwhile. Few growers will choose to apply diapause applications 
at their own expense due to poor results obtained from previous diapause pro- 
gram efforts. Pinhead square applications, according to previous observations 
and experiences, are more effective than diapause applications. However, due 
to the precision with which pinhead square applications must be made the 
decision on timing in each individual field must be done by a professional 
person (private consultant or Extension entomologist). 


Approximately 100% of Alabama's cotton acreage would need three or four diapause 
applications for boll weevils in an average year. Approximately 10 to 25% of 
the acreage would also benefit from a pinhead square application. The acreage 
requiring pinhead square applications would be in the central and sourthern 
parts of the state where overwintering boll weevil numbers are highest. 


Optimum Pest Management Structure 


Existing cotton pest management personnel are currently located as follows: 
project leader located at Auburn University; two area entomologists-~-one 
each in the two major cotton producing areas of the state; and four county 
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agents~pest management=—one in the central Alabama cotton producing area and 
three in the Tennessee Valley production area. Additional support personnel 
in the fields of weed science, agronomy, plant pathology, agricultural engine- 
- ering and economics are located at Auburn University. 


Additional manpowez needed for OPM are: three area entomologists, five tech- 
nicians (B.S. level), weed scientist (1 MY), agronomist (1/4 MY), agricultural 
engineer (1/2 MY), and six scout supervisors. 


All regular Extension educational methods will be used to reach Alabama cotton 
growers. Individual contacts, group contacts, newsletters, radio and television, 
and automatic answering toll-free telephones, and telephones and/or mobile 

units in automobiles of all program personnel will be used in making insect 
management and control recommendations. 


1. Thresholds for Treatuents 


Treatment thresholds are used as a guide in making economic decisions 
on cotton insect control in Alabama. However each field and each 
year is different. Treatment decisions must also be based on factors 
other than insect numbers or insect damage. Factors such as crop 
phenology, weather and economics are just as important as the actual 
insect numbers. 


Boll Weevils (In-Season). Controls prior to first bloom are seldom 
economical. After first bloom, make four applications at five-day 
intervals when damage exceeds 15%. Thereafter, treat when field 
surveys indicate a damaging infestation level. Under heavy infesta- 
tion pressure, a spray interval of three to four days may be warranted. 


Bollworms, Tobacco Budworms. In previously untreated fields, apply 
when ten small larvae per 100 terminals are found or when 10% of 


squares are damaged. In previously treated fields, apply when five 
small larvae per 100 terminals are found or when 5% of squares are 
damaged. During recent years adequate control of tobacco budworms has 
not been achieved in some areas of Alabama. Evidence indicates that 
this species is developing some degree of insecticidal resistance. 


Biological agents, such Bacillus thruingiensis (Bactur, Dipel, 
Thuricide) and the NPV virus (Elcar), have been used in suppressing 
light to moderate early season bollworm infestations without destroy- 
ing beneficial insects. These materials should only be used under a 
close scouting program. Timing of application is very important for 
best controls. 


Fleahoppers, Plant Bugs. Make one or more applications when 100 
adults and,;or nymphs are found per 100 row feet. If pinhead square 
set is less than 75%, make one or more applications when populations 
exceed 5C adults and/or nymphs per 100 row feet. 
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Treatments for other insects such as cabbage loopers, aphids, cutworms, 
fall armyworms, spider mites, thrips and whiteflies are based more on 
a judgment of the level of damaged being done. 


Use of Traps 


OPM project personnel would establish representative sample weevil 
trapping locations to determine overwintering survival and time to 
peak emergence. This information would then be used to make pinhead 
Square. recommendations. 


Additional black light traps will be strategically located and moni- 
tored throughout the growing season in order to detect population 
cycles and changes. 


Scouting Practices 


Growers are responsible for all in-season insect controls and are 
encouraged to follow Extension Service recommendations. Growers 
always have the final voice in making insect control decisions. 


Growers either attend Extension scouting schools and scout their own 
fields or employ scouts or consultants to monitor for them. The 
entire cost of this phase of an OPM program would be funded by the 
growers. Approximately 95% of the acreage will be monitored under 
one of the above conditions. In an OPM program scouts will be 
trained by the Extension Service and will operate under the technical 
supervision of either the county agent, scout supervisor or an area 
entomologist. 


Scouts begin work about June 15 and work until about September 10. 
However this is left up to the discretion of the employing growers. 

A significant number of acres are scouted twice per week. More acres 
should be monitored in this manner under an OPM program. 


Conservation of Beneficial Arthropods 


Predators and parasites play a significant role in suppressing cotton 
insect pests, particularly Heliothis, from early squaring to peak 
bloom. Tobacco budworm infestations rarely reach economic levels in 
June if beneficial insect populations are conserved. However, late 
July-early August bollworm moth flights often overwhelm natural con- 
trols and require chemical applications. OPM and the resultant reduc- 
tion in boll weevil would allow for maximum utilization of beneficials 
in fields where bollworm and budworms infestations were light to 


moderate. 
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' Cultural Practices 


A complicating factor relative to the utilization of beneficial 
arthropods is the increasing importance of the plant bug complex. 
Tarnished plant bug populations are routinely monitored by scouts and 
must be considered in all IPM alternatives. 


Selection, Timing and Application of Insecticides 


Preventative treatments are commonly used for control of thrips. 
Pinhead square applications should be based upon the growers choice 
as to whether to apply or not. The suggested treatment level would 
be approximately 25 weevils per acre as determined by examining, in 
select fields, at least 250 row feed of seedling cotton per field or 
per 25 acres. Trap captures will be used to determine when the pin- 
head square aplication is needed. The insecticide used should be 
methyl parathion or Guthion. Dimilin treated fields will be given 
special consideration but would still be considered for pinhead 
applications prior to the initiation or at the termination of the 
Dimilin’ applications. 


The first moth flight of the season occurs between June 10 and 25 and 
is primarily the tobacco budworm. Unless growers have mismanaged 
their production practices and reduced beneficial insects they will 
give adequate control of this generation of Heliothis. 


Without pinhead square applications, boll weevils reach economic 
levels in south and central Alabama with the F, generation in early 
July. Under an OPM program approximately three to four applications 
might be eliminated before the second generation of boll weevils and 
bollworms occur and require controls in late July. In north Alabama 
boll weevils normally do not reach treatment levels until the F 
generation in early August. An OPM program will have little after 
on weevil-bollworm control on this 60% of the states acreage. 


Diapause control, has not been readily practiced in Alabama in recent 
years after much disappointment in prior years. Growers have been 
reluctant to invest money when their planting intentions for the 
coming season were uncertain and much of the land they farmed was 
rented a year at a time. Also, when cotton matures in early September 
and Heliothis is no longer an economic threat, regular insecticide 
applications are terminated. A diapause control program would require 
sprays from mid-September through mid-November and would represent a 
considerable cost. Although diapause control would be an integral 
component of OPM, it is doubtful it would meet with much acceptance 
without incentives. . 


Extension agronomists, weed scientist, plant ‘pathologists=-nematologist 
and agricultural engineers would assist with all aspects of an OPM 
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aspects of an OPM program ranging from cultural practices (seedbed 
preparation) and weed control to pesticide applications, defoliation 
and harvesting. Educational information in this area is based on 
research findings and is in accordance to current Auburn University 
recommendations. 


Program Evaluation 


Data for program evaluation will be collected: by the program personnel 
from a sample of the participants. An economist=pest management is 
currently a member of the Alabama Cotton Pest Management team and 
would be responsible for collecting the data with the assistance of 

the area entomologist, county agents-pest management, scout supervisors 
or technicians. 


Advisory Committee 


A statewide cotton pest management advisory committee which functioned 
between 1972 and 1975 will be reactivated. In addition, each county 
will have their own advisory committee made up of growers and other 
agrichemical and agribusiness related persons to offer guidance for 
the program at the county level. 
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TENNESSEE OPM PLAN 


Educational Systems for OPM Implementation 


At present, the University of Tennessee, Agricultural Extension Service has 

three area Assistant Agents in charge of field coordination of IPM in the cotton 
growing area. Their major responsibilitiesinvolve initiating county IPM programs 
and acting as liaisons between producers and other county staff. To date, 10 

of the 15 cotton growing counties are actively participating in the IPM program. 
Future plans involve an expansion of territory covered by these area agents to 
all cotton counties. 


In order to successfully carry out the additional work required under the OPM 
program, more persons in the capacity of field technicians and supervisors will 
be required. This is necessitated by a more intensified boll weevil monitoring 
-system in field and by using pheromone traps. 


Detection and Surveillance Systems 


The first phase of insect pest surveillance will consist of using grandlure 
baited field traps in the spring (April 15 - June 15) and fall (September 15 - 
November 15). An initial density of one trap per 200 acres of cotton should he 
sufficient for the OPM portion of the project. spring trapping will serve as 
the basis for pinhead square applications and fall trapping will aid in planning 
and evaluation of a fall diapause program. A combination of technicians and 
county extension staffs will be utilized in trap placement and monitoring 
activities. 


Black light traps will serve as monitoring devices for Heliothis zea in each 
county. The traps will be run twice weekly during a period from mid-June 
through mid-September. The number of traps will vary in each county depending 
on the cotton acreage. These traps are not a substitute for field scouting but 
serve to alert scouts and growers of major Heliothis moth flights. Virelure 
pheromone traps may be used in conjunction with the black light traps for 


Heliothis virescens monitoring if a reliable trap is available. 


Most of our bollworm damage is the result of Heliothis zea. Reports from field 
crop entomologists and state survey entomologists will be utilized as a tool 
for detecting H. zea populations as they occur on adjacent hosts such as field 
corn. 


Data Storage and Retrieval 


The data from both insect pest detection systems will be coded for computer 
analysis each week. A rapid turnaround on field data will be utilized in 
assisting decisionmaking procedures. 
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Field Scouting Approach 


The “scouting” of cotton for insects and their damage has been the mainstay of 
our insect pest management program. The scouting program will be expanded to 
meet the needs of the proposed OPM program. Currently, 12 - 15 percent of the 
acreage planted to cotton in our participating counties is “scouted” by extension 
trained and supervised scouts. Under the proposed OPM program, over 90 percent 
of the cotton should be monitored by trained scouts and/or commercial consultants. 


The majority of the cotton will be checked weekly. Twice a week scouting will 
be recommended in areas of heavy bollworm pressure. Scouts will make notes 
concerning plant growth and square retention, weeds, diseases, and other factors 
concerning crop development, in addition to insect data. The scouts will use 
sampling techniques which are recommended by the University of Tennessee. 
Complete insect data will be collected and maintained on computer printouts for 
all the cotton in the program. 


Management Decisionmaking 


Producers will be urged to follow extension service recommendations for in- 

season pest control. The local extension staff or a member of the pest management 
specialist staff will make recommendations as to treatment levels, application 
rates, timing of applications, etc. The decision to recommend a pinhead square 
application will be made by the specialist staff based upon the numbers of 

weevils captured in the grandlure baited traps. Diapause control applications 

are not generally recommended in Tennessee. If diapause control becomes 
warranted, the specialist staff will make recommendations as are deemed necessary. 


Conservation of Beneficial Arthropods 


All cotton production practices will be geared toward conserving the beneficial 
arthropod complex as much as possible. Economic thresholds will be utilized to 
restrict use of insecticides on an as needed basis only. All unnecessary 
applications will be eliminated to encourage buildup of predators and parasites 
for effective biological control. 
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MISSOURI OPM PLAN 


‘Program Area 


Cotton production is limited to the seven most southern counties in Missouri. 
Of these seven, the three most southern; Dunklin, Pemiscot, and New Madrid 
comprise over 85% of the cotton acreage in the state with the remaining acreage 
located in Stoddard, Scott, Mississippi and Butler counties. 


Crop Situation 


There has been a steady decline in the cotton acreage since 1958. This reduction 
can be attributed to low yields, high cost of production with yield uncertainty, 
increased soybean production, weather related factors, etc. However, in the 

last five years the number of planted acres has remained fairly constant as 
production is restricted to that land most favorable for production, prices 

have been more favorable. The need for an alternate nonhost crop to combat the 
soybean cyst nematode has become necessary. 


Insect Situation 


Insect populations vary from year to year. In general damaging populations of 
insects are less than in order cotton growing areas of the Delta and beneficial 
insect populations are favorable throughout most of the year where insecticides 
do not destroy these insects. 


A large amount of insecticide usage is directed towards thrips control. The 
use of in-furrow insecticides or directed sprays is common practice in controlling 
heavy migrating popullations from wheat and other host plants. 


Plant bugs are more a result of improper management than any other factor. 


Missouri producers have excessive plant populations in their fields along with 
high nitrogen levels which lead to a build-up of plant bugs. Often, damaging 
populations are allowed to build for fear that control measures would produce a 
bollworm outbreak resulting in costly control measures. However, plant bug 
damage often results in a much higher loss than if control measures were 
initiated and carried through until harvest. 


The cotton bollworm, Heliothis zea, is the major Lepidopterous pest of cotton. 
Infestations of this insect pest are sporadic, often geographically restriccted, 
and do not usually occur until late July or early August at which time migrating 
populations from corn infest cotton. Good control can be achieved if populations 
are detected early and control measures applied on a timely basis. 


The cotton boll weevil has never been a consistent, or serious pest, but during 
some years localized damage does occur. Boll weevils do not overwinter well in 
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this area due to the scarcity of suitable hibernation sites and low temperatures. 
Injury results late in the season from migrating weevils and control measures 
can be justified when boll damage is evident, and when a large percentage of 
Squares are being punctured. 


Current Program 


The University of Missouri Cotton Pest Management Program is directed by the 
Area Entomology Specialist, supervised by the Cotton Pest Management Field 
Coordinator and assisted by three para-professionals which are employed on a 
seasonal basis. together a total of fifteen districts are surveyed on a weekly 
basis through the use of index fields which represents approximately 3% of the 
cotton acreage. The use of pheromone traps and light traps are also employed. 
Over 1,900 producers are kept informed by the "Weekly Cotton Insect Newsletter”. 
In addition the use of radio, newspaper, direct contact, and other media are 
used to keep area producers informed of insect infestation levels. 


There are only four professional consultants operating in the area which means 
that no more than 10% of the cotton acreage is scouted on a weekly basis. 
Another 50 to 60 percent is self scouted or scouted by an aerial applicator, 
but no written records are maintained and scouting is often infrequent or 
ingomplete. 


Optimum Pest Management 


Implementation of an optimum pest management program in Missouri can be carried 
out through a reevaluation of current efforts and an intensification of these 
efforts on a broader scale. 


Of first importance is the definition of program units of approximately 30,000 
acres and the staffing of the units by professional and support staff. 


Secondly is the setting up of detection and surveillance techniques. The use 
of grandlure baited traps will be employed at the rate of one trap per 200 
acres. Traps would be checked on a weekly basis in April and May and every ten 
days during the summer and fall until frost. 


In addition to the grandlure baited trap, one zealure-virelure trap would be 
located in a cotton field for every 10,000 acres of cotton. 


Furthermore, black light traps will be used to monitor Heliothis populations. 
A network of six traps is already in operation, and the addition of two or 
three more black light traps would fill in the gaps now being experienced by 
the light trap network. As in past years, private consultants, 4-H persons, 
and extension professionals will be used to monitor these traps in order to 
provide up-to-date information on moth populations. 
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Adjacent hosts will be monitored by trained para-professionals. Corn in Missouri 
is the primary host of Heliothis zea and cotton becomes of importance to this 
. dnsect the second week in July. 


The Bootheel is a very diversified agricultural community and any changes in 
environment or related cropping practices can change conditions related to 
cotton production or conditions on other crops. 


Unit personnel will work closely with producers in their area through direct 
contact, use of demonstrations, newsletters, news articles, and radio to insure 
that the cotton acreage is scouted on a regular basis. 


Extensive demonstrations will be planned in each unit to show the value of 
short season cotton types, optimum planting times, rates, fertility, weed 
control, irrigation, and defoliation. These demonstrations will be continued 
on a yearly basis with different cooperators and every effort will be made to 
relay the benefits of these production practices. 


Insecticides will be applied on an as needed basis according to economic 
thresholds and extension recommendations with conservation of beneficial insects 
in mind. 


The use of a pinhead or early season application of insecticide for boll Weevil 
control is not anticipated, late season and diapause applications will be 
applied as needed. 


Evaluation of the program will be by extension councils and a Cotton Pest 
Management Advisory Team. 
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ARKANSAS OPM PLAN 


To carry out optimum pest management will require organizing the cotton farmers 


of the state into working groups. 


with a maximum area geographically of about 100 square miles and 30 to 50 


thousand acres of cotton. 


Preferred size will be about 50 square miles and 30 


thousand acres. Following organizational efforts, the Extension staff will 
carry out educational efforts to accomplish success in the following. 


I. Plan a scouting program 


A. Pheromones 


1. 


2. 


Install survey traps for boll weevil in each field at the time of 
cotton plant emergence. 


Install bollworm and tobacco bugworm traps in late May. 


B. Field scouting will monitor plant development and all insect levels 
including beneficials in each cotton field beginning the first week in 
June and continuing to the end of the season. 


II. Include the following practices in the production of the cotton 


A. Select resistant varieties for boll weevil, plant bugs, and bollworms. 
Varieties used should exhibit maturity dates that avoid the period 
requiring the most insecticidal protection. 


B. Plant 


l. 


2. 


Control planting rate stand density should be in range of 30,000 
to 68,000 (38" to 40” row solid) plants per acre on lighter soils 
and 75,000 plants maximum on heavy soils. Plant the thinnest 
stand for the soil type. 


Plant at the optimum time for uniform stands and fast developing 
plants, April 25 to May 15, when soil temperature is 68°F. at the 
2-inch depth. 


Fertilize by soil test for best balance in growth and fruiting, 
monitoring nitrate in plants. 


Control weeds early with a minimum of herbicide properly timed to 
reduce stunting and delay of crop. Substitute cultivation for 
herbicides as possible to avoid root damage and to encourage fast 
cotton root and plant development. 


Col Ba a FE 


These groups will consist of 15 to 50 farmers 


III. 


Use 


A. 


Be 


C. 


E. 


5. Watch soil moisture closely and use timely irrigation, if available, 
avoiding late water applications following stress and avoiding 
over watering that will cut oxygen off with resultant fruiting 
delays. 


6. Defoliate by boll maturity. Pick as early as possible and destroy 
stalks before frost where possible. 


insecticides as needed 


Plant bugs - control plant bugs with low dosages of effective insecti- 
cides to suppress levels below levels causing economic fruit loss. 
Treat one or more bugs per three row feet when fruiting drops below 75 
percent set or when weekly squaring rate of increase is less than l 
1/2 fold weekly (first six weeks of fruiting). Cotton setting squares 
heavily tolerates higher plant bug populations than cotton fruiting 
less. 


Boll weevils - Apply a recommended insecticide for over-wintered boll 
weevils when at detectable levels prior to F~ emergence. Apply to trap 
crops or in spots in infested fields utilizing or luring where applicable. 


Finish the season with conventional insecticides that control both boll 
weevils and bollworms in fields with action levels of 11/2 boll weevil 
punctures or bollworm damaged square per row foot. 


Bollworms - Treat for bollworms and tobacco budworms prior to bloom 
only with recommended biological or ovicides that do not reduce benefi- 
cials. After bloom, treat for one to two damaged squares per row foot 
or 10,000 plus worms per acre. Use insecticides on bollworms that 

will control boll weevils where boll weevil infestations are present 

in detectable numbers. 


Diapause - If boll weevils are present in fields in detectable numbers 
at the end of the in-season insect control program, apply phosphate 
insecticides in a diapause control program of one to three applications 
as needed based on scouting. 


OPM PI&I - Producers would receive incentive payment for diapause 
weevil control. No pinhead square applications are anticipated. 
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I. 


II. 


III. 


LOUISIANA OPM PLAN 


Detection and Surveillance 


Ae 


B. 


Grandlure Traps 


Will be operated April 20 to June 20 and September 15 to November 1 to 
determine location of boll weevil hot spots and relative density of 
boll weevil populations. 


Black Light Traps 


Will be operated June 20 to September 15 to detect Heliothis spp. and 
other lepidopterous moth flights. 


In-Season Insect Management 


Ae 


C. 


Insect Scouting 


Will be done by commercial consultants. Spot checking and providing 
consultants with advice in problem fields will be provided by OPM 
personnel. Farmers without consultants will be trained to scout 
their own cotton. : 


Predator and Parasite Conservation 


Educational activities to encourage preservation of predators and 
parasites of Heliothis spp. will be conducted. This means no 
“pinhead™ square insecticide use or other foliar insecticide appli- 
cations prior to July. 


Insecticide Use 


Educational activities will be conducted to provide farmers and 
consultants with information needed to make decisions on insecticide 
timing, selection, proper application and when to discontinue their 
uSe. 


Post~Season Insect Management 


A. 


Boll Weevil Diapause Control 


A program to get farmers to apply four insecticide appliations at 

10 day intervals to control diapausing boll weevils will be conducted. 
Assistance and supervision will be provided by OPM personnel and 
county agents. 
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B. Cotton Stalk Destruction 


A concentrated effort to get all cotton stalks cut and destroyed will 
be conducted by OPM personnel and county agents. 
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I. 


Il. 


MISSISSIPPI OPM PLAN 


OPERATIONAL UNITS 


The OPM unit concept to statewide optimum pest management appears to be 

the most operationally feasible method for Mississippi. Some factors in 
establishing units are: 1) The operational size of the Optimum Pest 
Management Trial (about 30,000 acres); 2) Intensity of pressure from boll 
weevils and other insect pests; 3) Total cotton acres by county area; 4) 
Existing Extension district boundaries; 5) Location and number of Extension 
area and state specialists now employed; 6) Employment and management of 
operational personnel. 


All counties in the state engaged in cotton production will be included in 
an OPM unit. Most counties with cotton acreage exceeding 30,000 acres are 
designated as a unit. As a result of this, most Delta counties are individ 
ual units. Personnel requirements and operational materials are determined 
by total acreage and total land area. Personnel requirements vary in each 
OPM region in Mississippi, but in general include a unit pest management 
specialist, a secretary and unit technicians. 


The unit pest management specialist will work closely with the district 
agent, county agent(s), and his associate agent(s). Back-up support will 
be provided by the area pest management specialist and state specialists 

in carrying out all phases of his unit program. He will develop a coopera- 
tive atmosphere in his unit with all personnel directly involved in con- 
ducting pest management activities so that optimum pest management can be 
effectively carried out. Clerical and unit technicians will be under his 
direct supervision. Unit technicians will be needed to collect data on 
selected fields and monitor fields after regular employed scouts have 
returned to school. They will also operate traps, compile data, assist in 
mapping and perform many other operational activities. Growers will employ 
the services of a scout through an existing or newly developed Extension 
pest management program or private agricultural consultant firm. Scouting 
services will be totally financed by the grower. Data for evaluation of 
the program will be obtained through personnel with the program and suppor- 
tive agencies. 


DETECTION AND SURVEILLANCE 
A. Boll Weevil Monitoring 


l. Grandlure Baited Traps 


Grandlure baited traps will be assigned in each unit according to 
the total participating acreage. Traps will be placed at field 
edges at a ratio of 1 trap per 200 acres in most regions of 
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Ill. 


IV. 


Mississippi. The total number of traps by unit will vary. The 
operational period will be from April 1 to July 15 and September 
1 to frost. Boll weevil populations will be monitored with 
in-field traps from June 1 to August 30 in a limited number of 
index fields in each unit. 


B. Bollworm Tobacco Budworm Monitoring 


1. Zealure and Virelure Baited Traps 


One pheromone trapping station (4 traps--2 zealure, 2 virelure) 
will be located in each compass direction by unit. Each trapping 
station will be situated on a predetermined grid point at the most 
distant cotton field in each compass direction. This will enable 
unit personnel to better monitor emerging generations, migration, 
and improve timing of insecticides and ovicides. Comparisons 
between seasons can be made with this approach. 


2. Black Light Traps 


At least one black light trap will be operated in each unit. 
Large districts may require more than one trap. Each trap will 
be located in the center of the highest cotton production area 
or the highest historically known bollworm=budworm problem area. 


PLANTING DATES 


Optimum planting period for Mississippi is from April 10 to May 10. The 
further north and the lighter the color of soils, growers can plant later 
in the optimum planting period. Growers will be urged to plant cotton 
according to the optimum planting period. This will enhance the efficacy 
of the pinhead square application (or plant bug-bollworm/budworm suppres- 
sion application), if needed. 


SCOUTING 


All program participants will have their cotton fields scouted at least 
once weekly, but twice weekly scouting will be encouraged. Scouting 
reports on each field in each OPM unit will be made available to the unit 
pest management specialist and other personnel with the Mississippi 
Cooperative Extension Service. Participants will continue using the 
scource of scouting of their choice. Private agricultural consultants 
will continue monitoring their present acreage without limitations on 
expansion of services. Data on fields scouted by private agricultural 
consultants will be made available to Extension personnel through a 
cooperative agreement with the State Extension service or the grower 
association. The chartered non-profit pest management societies which are 
now in operation will serve as the basic organizational structure for 
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Extension programs. All counties in each OPM unit without operational 
pest management programs will be expected to organize a non-profit 
chartered pest management society by county or be part of one unit pest 
management society. 


Scouts in county pest management programs will continue to be trained by 
Extension service personnel. The statewide cotton scout training program 
will be intensified with more initial training workshops and followup 
in-field training sessions. Consultants and their scouts, growers, indus- 
try, Extension personnel, research staff, and other interested groups will 
be invited to attend any workshop. Video tapes, other audio-visuals, and 
equipment will be provided to unit personnel for seasonel update training. 


Scouting data generated through unit programs will be computerized with 
print-outs revised as data is available. A practical approach to data 
handling will be taken. This may make the grid-coordinate system of field 
identification essential to all programs with evaluation of program data 
done on reproducible index fields designates. 


INSECTICIDE CONTROL 
A. Pinhead Square Applications 


One pinhead square application, if needed, will be applied to infested 
acreage in each unit. Criteria used in determining the need for a 
pinhead square are: 1) positive ground trash samples in the spring 
and fall; 2) significant pheromone trap captures; 3) 25 weevils per 
acre determined by examining at least 250 row feed of squaring cotton 
per field (25 acres). 


B. In-Season Control 


Cotton producers will be encouraged to follow the Mississippi Coopera- 
tive Extension Service insecticide recommendations. The source of 
these recommendations will be the Cotton Insect Control Guide. The 
local county agent, unit pest management specialists, area pest manage- 

’ ment specialist or private agricultural consultant will be expected to 
make control recommendations. 


C. Boll Weevil Diapause Control 
Boll weevil populations vary across the state of Mississippi. The 
intensity of infestations will dictate the diapause control approach. 


The course of action to be followed is outlined below in three distinct 
boll weevil areas. 
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VI. 


VII. 


1. Southern Hill Area 


During most seasons, boll weevil infestations are highest in this 
area of the state. To compensate for a slightly longer growing 
season with a later frost date, a maximum of six boll weevil 
diapause applications may be needed following cessation of in- 
season control. Growers will be expected to follow the recommended 
approach to diapause control. 


2. Northern Hill Area 


This area is subject to moderate boll weevil pressure. Since 
pressure is less than the southern hill area, few diapause applica- 
tions will be needed for effective management. Up to four diapause 
applications may be needed. 


3. Delta Area 


Little or no boll weevil infestations occur in the Delta. However, 
the perimeter areas along the delta “foothills” and the Mississippi 
River are subject to weevil activity. In these areas and in isola- 
ted spots, boll weevils reach an economic damaging level during 

the season and will require diapause control. Up to four diapause 

applications will be applied, if needed, in these selected areas 

of the Delta. 


VOLUNTARY STALK DESTRUCTION AFTER HARVEST 

Growers will be urged to destroy cotton stalks in their fields once harvest 
is completed. Diapause treatments will be terminated if harvest is completed 
before frost. 


CONSERVATION OF PREDATORS AND PARASITES 


All OPM components will be implemented with conservation of beneficial 
arthropods in mind. 
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TEXAS OPM PLAN 


Insect pest management strategies are divided into two major regions in Texas 
(Northern, Southern). There are several areas across the state where optimum 
pest management is being practiced; or where some management components are 
being utilized. 


The High Plains regions of Texas is currently free of boll weevil infestation. 
As a result, very little insect control is practiced in this area with the 
exception of occasional outbreaks of cotton fleahopper and bollworm. Therefore, 
one should consider that the optimum pest management program is already in 
place and is being maintained in the High Plains of Texas. 


Within the boll weevil infested areas of the state, optimum pest management 
strategies have been developed that consider weevil biology and habits, weather 
patterns and crop production requirements. In the Rolling Plains, as with the 
other cotton producing regions within the state, the boll weevil is the major 
pest that requires continual management on a yearly basis. Efforts are made 

to control the boll weevil by delayed uniform planting dates, cultural prac- 
tices, variety selection, crop residue destruction, selected insecticide appli- 
cations (early season and fall diapause) and other practices that minimize 
midseason insecticide applications that may destroy beneficial insects and 
ultimately result in a costly Heliothis outbreak. The entire management system 
in this area is geared to avoid treatment for the cotton bollworm/tobacco 
budworn. 


In the southern cotton producing region of the state (Central Texas Blacklands, 
Central Texas River Bottom, Upper Gulf Coast, Coastal Bend and Winter Garden 
area and Lower Rio Grande Valley) optimum pest management strategies include 
early planting of short season determinate varieties, early season boll weevil 
control by insecticide application, use of microbial insecticides when necessary, 
avoidance of treating in season populations of bollworm/tobacco budworm, and 
early harvest and crop residue destruction. 


A third smaller cotton producing area in the state is the Trans-Pecos, which 

is currently free of boll weevil infestation. The El Paso Valley is considered 
part of the Trans-Pecos and can be considered to be under an optimum pest 
management program encountering only occasional insect damage. The Pecos 

Valley of the Trans-Pecos is currently in the process of developing a total 
cotton production system (Econocot) that will lead to optimum pest management. 
The Econocot system utilizes: cotton planting dates for optimum crop establish- 
ment and yield, lower fertilizer and irrigation rates, intensive insect scouting, 
and applying insecticides based on economic thresholds. Conservation of bene- 
ficial insects is the chief regulating factor of the cotton bollworm/tobacco 
budworm in the Trans~Pecos area. 
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Optimum Pest Management Component Descriptions 


The basis of the optimum pest management programs in Texas are primarily 
centered around cultural manipulation and conservation of beneficial insects. 
There are a variety of crop production practices that when employed in a com 
prehensive systematic plan can provide significant management impact on a 
number of cotton pests. (Table 1). Manipulation of crop production inputs, 
development of insect population monitoring techniques and the judicious use 

of biological and chemical pesticides that consider the maintenance of bene- 
ficial insect populations will form the basis of future optimum pest management 
programs in Texas. The current benefit and projected use of a number of these 
components are described in the following paragraphs. 


Planting Date 


Manipulation of planting dates can produce significant reduction of boll weevil 
populations in Texas. Because of the overwintering and spring emergence habits 
of the boll weevil in the Rolling Plains, delayed uniform planting of cotton 
can provide significant separation of squaring cotton from overwintered boll 
weevils. This planting strategy capitalizes on weevil suicidal emergence and 
reduces the likelihood of the establishment and increase of subsequent summer 
generations. The continued implementation of this strategy is anticipated in 
areas where probability of inclement harvest weather during the fall is low. 


In the Blacklands, Upper Gulf Coast, Coastal Bend-Winter Garden area and Lower 
Valley early planting dates are desirable. Early establishment of crops and 
the utilization of short season varieties allow for rapid fruiting, crop 
maturity, harvest and crop residue destruction. This management strategy 
capitalizes on the suppressing effect of limiting host plant material to late 
generation weevil populations. Early post harvest crop residue destruction 
adversely affects overwintering weevil populations and subsequent summer weevil 
populations by reducing the available food supply of diapausing weevils. 


High Desnity Planting 


The use of high density plantings has been evaluated throughout the state of 
Texas. Cotton varieties that perform well in high density plantings are be- 
coming available to producers. It is known that high plant densities hasten 
maturity often without sacrifice in lint quality or yield. The strategy 
therefore, offers the opportunity to maintain economic returns while reducing 
the time the crop is exposed to boll weevil and bollworm populations. The 
development of more suitable cotton varieties and harvesting equipment may 
allow high density planting to become even more valuable as an optimum pest 
management tool in the future. 
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Table 1. Optimum Pest Management Components 


———_W_—__,—— 
| Major Cotton Pests 
| | 


Existing Technology | Boll Weevil | Boll/Budworm |  Fleahopper 
| 


| | 
| | | | | 


[Southern 1/|Northern 2/|Southern|Northern|Southern|Northern 


Variable Planting Date | x | X | ie | | 
High Density Plant Population | X | X X X | 
Short Season Varieties | X X Xone | X | 
Resistant Varieties | X | X | X | X X | xX 
Fertility ; | X | X | x | X 
Irrigation X X | | 
Weed Management | | X | X X X 
Defoliation | ¢ | X | X | X | | 
Harvest | X | X X | X | 
Stalk Destruction | X X X xX | | 
EEE LL LT el a a es as 
| | | | | | 
Pheromone Traps | X | X | X | X | | 
Light Traps | X | X | | 
Field Scoutin X X X X X | X 
Insect Models | X X X | X | X | 
Weather Monitorin | X | X X | X X | X 
X X X X X 


Economic Injury Threshold | | | X 


Early Season Chemical Control | X | X | | el Ses pene X 
Beneficial Insects X | xX X xX | X X 
Microbial Insecticides Fe | ex mee | ! 
Chemical Insecticides X | xX 

Mid Season Chemical Control . X X X X X X 
Diapause X X 


L/ Central Texas Blacklands, Central Texas River Bottom, Upper Gulf Coast, Coastal Bend, 
Winter Garden area and Lower Rio Grande Valley. 





2/ Rolling Plains. 
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Short Season Varieties 


Texas Agricultural Experiment Station researchers have been instrumental in 
the development of a number of short season cotton varieties that are important 
to pest management in Texas. These varieties have been widely adopted by 
producers throughout the state. Short season varieties fruit rapidly and 
mature without loss in yield and lint quality demanded by producers. Because 
of the rapid growth and maturity of short season cottons, crop yields are 
produced with a reduced exposure to cotton insects. Thus boll weevil and 
bollworm/tobacco, budworm damage can be effectively reduced by utilizing short 
season cotton varieties. It is anticipated that short season varieties will 
play an ever increasing role in the Texas optimum pest management plan in the 
future. The development of cotton hybridization with even greater potential 
for agronomic and entomological characterization should provide additional 
benefits from this management component in the future. This strategy combined 
with optimum planting dates provides a powerful insect suppression tool to 

the farmer at no cost. 


Resistant Varieties 


Texas Agricultural Experiment Station and USDA plant breeders have developed a 
number of cotton varieties that display resistance to boll weevil, bollworm/ 
budworm, and cotton fleahopper. The integration of resistance characters into 
a wide variety of cottons is a major objective of the plant breeding programs 
for the future. Several commercially available varieties such as CAMD-E, 
TAMCOT SP 37H and TAMCOT SP 21S, exhibit resistance to the boll weevil, flea- 
hopper and the bollworm/budworm complex. An ever increasing number of multi- 
adversity resistant cotton varieties will be integral components of optimum 
pest management programs in Texas. 


Crop Fertility 


Fertilizer inputs in cotton production and the resulting nutritional status of 
plants have important relationships to pest insects. Excessive fertilization 
often results in lush vegetative growth that is attractive to boll weevil, 
bollworm/budworm and other insects. In several cotton producing areas of 
Texas major efforts have been directed at utilizing fertilizer rates that 
balance the nutritional requirements of the plant while limiting plant attrac- 
tiveness to insects. Optimum pest management programs will continue to stress 
the monitoring of soil fertility and the standardization of fertilizer inputs 
in cotton production. 


Irrigation 
Approximately 39% of the state's cotton acreage is produced under irrigation. 
Approximately half of this acreage receives only supplemental irrigation. The 


use of irrigation water similar to fertilizer inputs greatly affects the 
attractiveness of cotton to damaging pests. With the predictive capability of 
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the MOTHZV-3 computer model, irrigation scheduling is designed to allow 
cotton to receive necessary water requirements without being in a state of 
lush attractive growth during periods of peak bollworm/budworm moth flight. 
Manipulation of irrigation allows for reduced field humidity which also 
increases the desiccation mortality of bollworm/budworm eggs and other pests. 
Irrigation schedules based on plant need and insect pest status will be 
developed and utilized in OPM programs. 


Weed Management 


Considerable information needs to be gained concerning the interactions of 
weed management to insect management. It is known that alternative hosts for 
boll weevil, bollworm/budworm and the cotton fleahopper are important in the 
population dynamics of these pests. Further research on weed management may 
provide additional opportunities to manage these and other cotton insect pests 
throughout the state. 


Crop Defoliation 


The use of crop defoliants and desiccants have been long recognized as a manage- 
ment tool for the boll weevil and bollworm/budworm complex. Defoliation is 

the first step in eliminating plant material for the feeding and reproduction 
.of boll weevil and Heliothis spp. complex. The use of defoliation in some 

areas in Texas has significantly reduced the number of generations of damaging 
pests. It is expected that timely crop termination will continue to be an 
important optimum pest management tool in the future. 


Harvest and Stalk Destruction 


Crop harvest and stalk destruction activities are important in eliminating the 
food and oviposition sites of the boll weevil, bollworm/budworm, cotton flea- 
hopper and other cotton pests. Efficient harvest and crop stalk destruction 
thus reduced the "in season” population growth of a number of cotton pests. 
These practices can also have an overall reduction effect in the population of 
pests on an areawide basis. Crop termination practices will continue to be 
important in the development of our optimum pest management program across the 
state of Texas. 


Pheromone and Black Light Traps 


The use of pheromone traps to monitor boll weevil and Heliothis spp. popula- 
tions will continue to be an important tool for interpreting insect activity 
in the OPM program. Extensive use of boll weevil and bollworm/tobacco budworm 
traps have allowed more accurate predictions of insect movement and population 
densitity. Research in the future will perhaps allow us to predict need for 
treatment as we become more able to relate trap catches to field density of 
various insect pests. It is expected therefore, that pheromone traps will 
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continue to have a monitoring capability as well as possible pest populat“on 
suppression emphasis in future optimum pest management programs. Black light 
traps will also be utilized for monitoring Heliothis spp. activity, and assist 
-in utilizing scouting resources in the most efficient manner. 


Field Scouting 


The utilization of field scouts in our optimum pest management program will 
continue to be extremely important. Trained field scouts and scout supervisors 
are associated with all cotton pest management programs at the present time. 


Data collection by field scouts that represents insect activity, crop phenology, 
soil moisture, status of weed and plant disease pests and other pertinent 
information for making pest management decisions will continue to be the foun- 
dation of all future cotton optimum pest management programs. 


Insect Modeling 


Texas Agricultural Experiment Station and USDA scientists have developed insect 
models that predict the occurrence and population dynamics of the boll weevil 
and bollworm/budworm complex. The utilization of information generated by 
these models has been helpful in making overall pest management decisions. 

The continued refinement of these models will improve their utility and expand 
their base of acceptance. It is expected that the utilization of insect models 
to predict needs for pest control will play an even greater role in the optimum 
pest management programs of the future. 


Weather Monitoring 


Use of weather data as an input into insect models and for decisionmaking in 
other cotton production activities is increasing. It is expected that as we 
become more able to interpret regional and local weather affects on insect 
populations and crop phenology inhanced monitoring will become a more important 
component of our optimum pest management program. 


Economic Injury Thresholds 


Economic injury thresholds have been established for the major pests of cotton 
in Texas. (Table 2). Continued work to refine economic thresholds and to 
provide flexibility of interpretation relative to cotton varieties and other 
production situations will be necessary for the optimum pest management progran. 
Education programs that continue to relate the importance of treatment on an 

as needed basis according to identified economic thresholds will be emphasized 
in OPM programs. 
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Early Season Chemical Control 


Early season chemical control of the boll weevil and cotton fleahopper is 
often an important component of optimum pest management programs. This strategy 
of pest management capitilizes on early season pest population suppression 
thus affecting subsequent pest generations while at the same time reducing the 
likelihood of in season beneficial insect destruction resulting in bollworm/ 
budworm outbreaks. Very effective boll weevil and cotton fleahopper control 
has been obtained with this technique and continued research is expected to 
make it more effective in the future. Early season control is utilized 
throughout the boll weevil infested areas of Texas and is a sound management 
approach for the boll weevil. It is expected that continued use of early 
season chemical control, where warranted, will be a strong part of the Texas 
optimum pest management program. 


Beneficial Insects 


Considerably research needs to be completed concerning the population dynamics 
of beneficial insects, methods of beneficial insects population field augmenta- 
tion, and management potential for pest species. It is recognized that some 
population suppression for boll weevil, Heliothis spp. and cotton fleahopper 
can be attributed to. beneficial insect activity. Pest management programs are 
designed to consider and maintain endemic beneficial insect populations. 
Prevention of beneficial populations will continue to be an important manage- 
ment component in our statewide optimum pest management program. 


Microbial Insecticides 


The use of microbial insecticides for Heliothis spp. suppression is increasing 
in the pest management program in Texas. Improvement in understanding modes 
of action and application technology for bacterial and viral insecticides are 
increasing. Additional research to determine the most efficient utilization 
and microbial insecticides is being completed. It is expected this research 
and other applied experiences with “microbials” will undoubtedly increase 
their importance in future optimum pest management programs. 


Chemical Insecticides 


The judicious use of chemical insecticides is important to the current pest 
Management program in Texas. Considerable information concerning the use of 
chemical insecticides has allowed pest population suppression, while preserving 
to the fullest degree, beneficial insect populations. It is hoped more pest 
specific insecticides will become available for optimum pest management programs 
in the future. 


Mid-Season Chemical Control 


The use of insecticides during the mid season stage of crop production is 
dictated by the use of economic injury thresholds and is important in pest 


mice 
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Table 2. 


Suggested treatment levels (economic threshold) 


a a ST TET eT TES 


Pests 


Economic Threshold = Treat When: 


Ly mea ae] Lan 


Key Pests 


Boll weevil (overwintered) 
Boll weevil (in season)* 


Cotton fleahopper 


Bollworm and Tobacco budworm 


Occasional Pests 
Cutworms 

Cotton aphids 
Plant bugs 
Armyworms 
Loopers 


Spider mites 


Weevils are found at the “matchhead” (1/8—inch 
diameter) square stage to prevent egg laying 


15 to 25 percent of 1/3-grown squares show weevil 
punctures : 


25 to 50 fleahoppers (adults and nymphs) are seen 

per 100 terminals examined during the first 3 

weeks of squaring 

(a) Prior to initial chemical application 
15 to 25 percent of 1/2 grown or smaller 
squares are damaged, or after bolls are 
present when 8 to 10 percent of green 
Squares are damaged 

(b) After initiation of insecticide applications 
Bollworm eggs and 4-5 young worms are found 
per 100 terminals examined, and 5 percent of 


the squares and bolls have been injured by 
small worms 


Stand is threatened 

Young cotton is noticeably stressed 
Square damage and crop becomes excessive 
Plant damage becomes excessive 

Plant damage becomes excessive 


Leaf damage becomes excessive 
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population management. The increased use of cotton plant and insect models 
and scouting data will provide for biologically sound, efficient use of 
chemicals during the mid-season with the maximum preservation of beneficial 
insects. This strategy will continue to be utilized in the optimum pest 
Management program in the future. 


Diapause Control 


The use of diapause control has provided boll weevil population suppression in 
Many areas of Texas without disruption of beneficial insect population and 
subsequent bollworm outbreaks. Continued evaluation concerning the utility of 
diapause weevil management will allow the most efficient use of this pest 
Management component. It is expected that diapause boll weevil control programs 
will play a significant role in limiting overwintering population particularly 
throughout the Rolling Plains and West Texas cotton producing areas. Research 
concerning the effective use of diapause control for Gulf Coast and South 
Texas boll weevil populations needs to be completed. Traditionally, State 
Department of Agriculture funds have provided partial support of organized 
diapause programs in Texas. 


Regulatory Component 


Federal and state regulations have been established governing cotton planting 
and crop destruction to suppress the pink bollworm. Some consideration to 
extend these regulations to include the boll weevil is recognized as a possible 
management component. Further study to determine the economic and biological 
benefit of this regulation adjustment would be necessary. Compatibility of 
managing both pests with uniform planting-plow up guidelines may not exist in 
all affected geographical areas. 


Program Communication System 


Communication systems that analyze and disseminate pest management crop produc- 
tion information are important in our statewide optimum pest management program. 
A computer based data system called BUGNET is partially established. Eight 
stand alone IBM 5110 computers are strategically located throughout the state 
to support optimum pest management programs. An additional 6 computers will 

be needed to supplement the existing system in the future. Expected advances 
in computer technology make the future description of this system difficult. 
Pest and crop prediction models, crop production budgets, weather data and 

many other information items can be routinely processed and made available to 
cotton producers through the BUGNET system. 


Pest management program annual reports, county handbooks, newsletters, and 


radio and TV are important communication techniques that will continue to 
support the optimum pest management program. 
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OKLAHOMA OPM PLAN 


Although cotton producers in Oklahoma may experience sporadic damaging infesta- 
-tions of normally minor pests, such as the fall armyworm, beet armyworn, leaf 
perforator, cabbage looper and others, pests around which our management pro- 
grams are designed are the boll weevil, bollworm-budworm complex and the flea- 
hopper. 


Damaging populations of these pests are often held below economic thresholds 

by climatic and other factors which affect pest reproduction and plant develop- 
ment. This is especially true in the upland dryland areas of Oklahoma. Pest 
management using sound practices including cultural, biological, varietial, 
pesticides when applicable, and all available technology to help maximize 
yields and profits while being environmentally sound, is a concept that should 
and will be implemented in cotton producing areas of Oklahoma. 


Detection and surveillance to keep producers in all areas informed concerning 
arthropod populations, economic thresholds, and other factors which affect 
crop developments is the foundation on which our current programs are designed 
and all optimum pest management programs will be developed. 


Some of the strategies which will form the proposed cotton pest management 
program for Oklahoma are: 


I. Detection and Scouting 


The initial phase of insect detection will consist of pheromone baited 
weevil traps set throughout known overwintering areas. 


These traps which will be placed in candidate locations in May will be 
monitored weekly until heavy square set in July and again from September 
through harvest or first frost. 


Trap monitoring will be conducted by area Entomologists, Extension Direc- 
tors and temporary trap monitors either high school or college students. 


Trap data will be used to inform growers either to prepare for boll weevil 
contro] or to prevent unjustified pesticide applications which destroy 
beneficial insects and often promote heavy populations of budworms and 
bollworms. 


These data will be used to initiate early season (pin-head square) boll 
weevil control programs if necessary and diapause control programs. 


II. Field Scouting 


Field scouting will begin immediately upon emergence of the cotyledon 
leaves by scouts trained specifically in pest management survey techniques, 
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arthropod identification and plant phenology by Oklahoma State University 
specialists in Entomology and Agronomy. 


Although records will be kept on square retention and other factors affec- 
ting plant development, the major emphasis will be placed on pest detection 
and identification. 


All field scouting data will be used to construct models which can be 
used in long range programs of prediction and control. 


Field scouting methods are uniformly conducted throughout the season. 
Unless circumstances dictate otherwide, dryland fields are normally moni- 
tored once per week whole irrigated fields receive two checks. 


Depending upon the phenological period of development either 100 terminals 
of small plants, 100 squares, or 100 complete lrage plants are inspected 
at random by walking either in a horseshoe or "X" route across a field or 
each twenty acre portion of the field. 


PESTS AND THRESHOLDS 


Thrips - Seldom do thrip populations build to the extent of economic damage 
-,and negative reporting is hoped for. However, occasionally when plant emer- 
gence coincides with small grain harvest, extremely heavy damage may result 
from migrating thrips. 


When this condition exists, the grower is notified and control using the lowest 
effective rate of a recommended pesticide is initiated. 


Cotton Fleahopper - The cotton fleahopper is usually the only specie of the 
plant bug complex considered a primary early season cotton pest in Oklahoma. 


Scouting for this insect is accomplished by examining 100 plant terminals at 
random in the diagonal or horseshoe type scout pattern described earlier. 


Fleahopper monitoring is begun at pinhead square stage of growth and continued 
through the third or fourth week of squaring which is considered the period of 
greatest potential fleahopper damage. 


Although the economic threshold population is considered to be 30 to 40% termi- 
nal infestation by either adults or nymphs, the initiation of control programs 
are based not only on fleahopper counts but also on square damage and square 


retention. 


Usually when threshold populations are observed and the fruiting rate drops 
below 1 1/2 times the previous weeks fruiting rate during the first four weeks, 
then control is considered justified. 
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Again and especially at this period, if control is necessary, low damages of 
effective pesticides are selected with the conservation of beneficial insects 
a primary goal. 


Boll Weevil - In conjunction with pheromone trap data, one hundred plants 
are inspected at random by walking diagonally across each field or each twenty 
acre portion for the appearance of adult weevils. 


In the typical overwintering areas determined by the ecology and pheromone 
traps results, 100 plants with “match head” size squares are examined for the 
presence of adult weevils. Emphasis is given to the more mature plants which 
may be found near the overwintering habitat. 


Should a weevil or weevils be detected at this stage, either one or two appli- 
cations of a phosphate type insecticide or Dimilin’, if competitive, will be 
applied to prevent egg laying. 


Timing of these early season applications is extremely important. 


Applications made too close to bloom or the normal period of first bollworm 
activity should be avoided due to the danger of beneficial insect destruction 
and increased budworm—bollworm damage. 


Mid and late season boll weevil control is recommended when 25% of squares are 
punctured unless a coinciding bollworm infestation dictates earlier initiation. 


Applications of pesticides, usually one of the phosphate types, are repeated 
at 3 to 5 day intervals until infestations drop below the economic threshold. 


Two to four diapause applications of a phosphate insecticide beginning in 
September and ending with the addition of a phosphate material to either a 
dessicant or phosphate-type defoliant will be recommended if scouting observa- 
tions or pheromone trap populations indicate a need. 


Field cleanup as early as possible will be encouraged in areas where wind 
erosion is not a problem. 


Bollworm Complex = The bollworm-tobacco budworm complex is potentially the 
most serious problem confronting cotton producers in Oklahoma. 


The primary goal of any pest management program is to use every method and all 
technological information to avoid having to begin an expensive, often long 
bollworm control program. 


If at.all possible, climatic conditions plus naturally occurring predators and 
parasites will be used to suppress bollworm and budworm populations. 
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When field scouting determines that five small worms and eggs are found per 
100 plants or when 10% of squares are infested in July or 5% infested in August 
then control measures are determined to be justified. 


These thresholds, however, are arbitrary and should be weighed in relation to 
beneficial insect populations, and other factors affecting crop development. 


If a few small worms and eggs are found early with no weevil pressure involved, 
then an ovicide with or without a biological control agent should be considered 
as a control measure plus protection of beneficial species. 


If it is determined that a different larvacide should be applied then one of 
the synthetic pyrethroids, which have been very effective, may be suggested. 


Miscellaneous Pests - If determined by scouting observations, minor pests such 
as fall armyworms, cabbage loopers, leaf perforators, beet armyworms, whiteflies, 
and others become economically destructive, then control measures as outlined 

in Oklahoma State University Cotton Insect Control Suggestions will be initiated. 


Optimum Pest Management Plant 


Existing optimum pest management programs will be altered and improved through 
implementation of proven practices developed through cooperative interdisci- 
plinary efforts of Entomologists, Agronomists, Pathologists, Plant breeders, 
and other specialists. 


We will expect pest management to become more optimum through research develop- 
ments of cultural practices, fertility management, irrigation management, 
cultivar selection, plant density studies, disease control, growth regulators, 
weed control, and defoliation. 
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Beltwide Boll Weevil Eradication 


Introduction 


This is a plan for eradication of the boll weevil from infested areas of 
the United States and measures to prevent reinfestation from outside 
sources. The procedures and cost estimates are based upon the technologi- 
cal and operational experience gained in the Boll Weevil Eradication Trial 
conducted in North Carolina and Virginia in 1978-80. 


This plan was prepared primarily for the purpose of developing manpower 
requirements and cost estimates to be used in the evaluation of beltwide 
boll weevil/cotton insect management programs. Since the plan is primarily 
for the evaluation teams, costs are computed by the Delphi regions as 
designated by the evaluation groups. If a Beltwide Boll Weevil Eradication 
Program were implemented, the final plan would include input from all con- 
cerned agencies and groups. Costs presented herein, are based upon the 

1979 costs in the BWET as agreed upon with the evaluation group. Cotton 
acreage is based upon 1974-78 averages. The estimated costs are for program 
requirements at the field level and do not include overhead or other assess- 
ments against these funds. 


It should be pointed out that this plan was developed under the assumption 
that the role of the Extension Services would be essentially in a CIC mode 
with information and education support similar to that provided in the 
Trial. If the Extension Services were involved in an OPM mode and could 
achieve the results projected in the Delphi estimates, costs of boll weevil 
eradication could be lower than these estimates. The lower costs could 
result primarily from a need for fewer diapause treatments where fall 
populations are very low. However, it is expected that the greatest bene- 
fits to be derived from an OPM-BWE program would be the reduced pesticide 
use and yield increases with a more efficient management of Heliothis and 
other pests made peo caake by the absence of the boll weevil in the cotton 
pest complex. 


Program Organization 


The boll weevil infested area of the Cotton Belt and distribution of the 
1978 cotton acreage within the area are given in fig. 1. Each zone is 
further divided into the Delphi regions used in development of operational 
cost estimates. The cotton acreage has been delineated into zones which 
are operational work units. The zones are numbered 1 through 8 with zone 
1 in the Northeast extremity of the Belt and adjacent to the BWET area. 
Zone 8 its in the extreme Southwest along the US-Mexican Border. Within 
each zone and in fig. 2 the Delphi regions have been identified. Opera- 
tional costs are computed for each Delphi region. 


oe 


The zone boundaries were drawn through areas of lowest cotton density where 
such areas existed and allowed for a work unit of workable size. Zone 1 is 
the smallest in size purposely, to allow for buildup and training of per- 
sonnel the first year. Zones 3, 4 and 5 offered little in the way of 
natural breaks and the area is too large to handle as one work unit. 
Accordingly, zones 3 and 5 on the East and West of the Mississippi flood 
plain, respectively, are smaller in cotton acres but larger in geographic 
area than the l-million plus acres in zone 4. There is an excellent 

break in cotton between zones 5 and 6 through East Texas. Zones with open 
terrain and concentration of cotton have the greatest acreage but should 
present less operational problems than zones with less cotton, rough 
terrain and very scattered fields of smaller size. 


The operational plan is to initiate operations in zone 1 in 1983 and 
complete the program within the zone in 1984. Thus, the operations period 
in a given area is 2 years. In 1984, operations would begin in zone 2 and 
be completed in 1985. The operations group in zone l, upon completion 

in 1984, would move on to zone 3 for a 1985-86 operational period. This 
use of two operational groups and a 2-year period in each zone allows for 
initiation of the program in successive zones each year and completion of 
the program in zone 8 in 1991. 


A general table of organization is given in fig. 3. A major feature of 
this chart is the provision for two operational teams (A & B) since, 
except for the first and last years of the program, operations will be 
underway in two zones, simultaneously, in each year. It is expected that 
most of the manpower would be hired locally in cooperation with coopera- 
ting agencies and groups. Traditionally, the State Departments of 
Agriculture have been the major cooperators in these types of programs. 
It is considered necessary that levels of management above District 
Director, be USDA employees, to facilitate coordination, planning and 
execution across state boundaries. However, from District Director 

down in the chart, employees could be on state or USDA rolls. The number 
of District Directors, Area Leaders and temporary labor required are 
based upon cotton acreage, and the expected severity of technology applica- 
tion. Personnel would be assigned fewer acres in rough terrain, small 
fields and scattered plantings. 


It should be pointed out that under this proposed program, operations per- 
sonnel would survey only for boll weevil, primarily with pheromone traps. 
We would not do surveys for Heliothis, as was done in the BWET. This 
activity would be the responsibility of the growers and the Extension 
Services would assume responsibility for the continuing pest management 
program for other cotton pests. 
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Operational Plan - Based upon a diapause control program with organophos- 
phorus insecticides as the major boll weevil suppression method. 


With this plan program operations would begin in each zone on July 1 and 
end June 30, 2 years later. Since the first population suppression 
measure is diapause control in the fall, it would not be necessary for 
personnel to be present during the earlier part of the growing season. 
The program will follow this sequence of activities: 


1. The Extension Services in the states involved will have done an 
information and education program so that growers know about program 
requirements and activities prior to program initiation. They 
would urge growers to do a volunteer diapause program the previous 
fall. Also, we would depend upon the Extension Services for available 
data on severity of the boll weevil problem in the various areas of 
the zone. 


2. Program personnel will be located in the zone in July. 


3. Cotton fields in the zone will be mapped in cooperation with ASCS and 
state agencies in July and early August. 


4. Fall survey traps at 1 per 10 acres (at least 1 per field) will be 
serviced from August to November in order to identify the severity of 
the boll weevil problem and to locate possible trouble spots. 


5. Diapause treatments on all cotton acreage will begin in September 
after the regular season control program is completed by the grower, 
or before, if boll weevil populations are considered excessive. The 
initiation of diapause control will vary by zone because of the 
difference in the cotton production period. Insofar as possible, 
diapause control will be done during the harvest period. Treatment 
intervals will be 7-14 days, depending upon time of the year. 


6. In zones where cotton harvest is normally completed before cotton 
plants are killed by cold weather, plant destruction by the grower 
will be required. 


7. Diapause control will terminate when cotton plants are destroyed, 
either by cold weather or by the growers. 


8. Spring traps at the rate of approximately 1 per acre will be placed 
around cotton fields of the previous season, oriented to potential 
hibernation sites. These traps will be serviced from 1 month before 
planting time until cotton begins to flower. This will be a period of 
about 3 months, during which new cotton fields of the current year 
will be mapped. 
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Where spring trap catches indicate a hazard of boll weevil population 
development in current cotton plantings, a series of 4 Dimilin treat- 
ments at weekly intervals followed by a Guthion cleanup treatment will 
be made. These treatments will begin before fruiting begins and will 
be done on an “as needed” basis. The Guthion cleanup treatment will 
be timed, insofar as possible, to not contribute to a potential 


Heliothis problem. 


Sterile boll weevils will be dropped on all cotton at the rate of 
100 per acre per week for 4 weeks beginning at about the 6-8 leaf 
stage of cotton growth. 


After completion of the sterile insect drop, inseason pheromone traps 
at the rate of 1 per acre will be placed in the cotton fields. This 
trapping activity will continue until cotton begins to mature. 


Traps will be removed from fields as cotton begins to mature and 
placed around field borders and serviced until November (approximately 
3 months) for the fall survey. 


If fall survey results indicate the presence of a potential overwinter- 
ing population, diapause treatments will be made on an "as needed” 
basis. 


In the following spring, the spring survey around previous year cotton 
fields will be done through June 30. 


On July 1, the survey operation will be turned over to the monitoring 
group and personnel will move to the next zone scheduled for operations. 


In the event spot infestations of boll weevil ‘persist or are found 
later, a special group will be formed to eliminate these populations. 
This group would be funded from the contingency portion of the opera- 
tional budget. 


This sequence of activities entails program action which covers 24 
months. The period extends over one complete growing season plus parts 
of the previous (Fall) and part of the subsequent (Spring) seasons. 


A summary of cost estimates for the plan described above by zone and by year, is 
given in Table 1. A detailed cost estimate by zone is given in Table 2. 
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Table 1 


Delphi 
- Region 


1. 
7 
3. 
4. 
5. 


VA 
NC, North 
NC, South 


INC, Piedmont 


SC,Costal 

SC, Piedmont 

GA, Piedmont 

GA, East 

GA, Southwest 

AL, Limestone 
AL,South 

T™N,N. Brown Loam 
T™,S. Brown Loam 
MO ,Bootheel 

MS ,Northeast 

MS ,Northcentral 
MS ,Delta 

MS ,South 

AR, Northeast 
AR,Southeast 
LA,Northeast 
LA,Red River 
TX,Rio Grande 
TX,Lower Bend 
TX,Upper Bend 
TX,Winter Garden 
TX,Central River 
TX, Blackland 
TX,Rolling Plain 
TX,High Plains 
TX,Upper Concho 
TX, Pecos 

TX,El1 Paso 
OK,North 

OK, South 


ETOTAL 


Summary of acreage and costs by Delphi Region. 


Infested 


Acres 


0 

0 
43,337 
10,313 
156,474 
19.303 
35,446 
92,612 
111,104 
264,419 
173,889 
137,986 
89,899 

0 
94,705 
201,460 
895,960 
208,592 
458,354 
472,220 
434,690 
77,565 
278,820 
118,849 
89,639 
20,416 
47,801 
484,460 
946,081 

0 
132,168 

0 

0 

0 
158,477 


6,255,039 


Operational 
Cost x 1000 


3,302 
744 
11,902 
1,484 
2,620 
7,063 
8,779 
17,757 
14,000 
9,676 
6,840 


7,268 
15,410 
55,987 
16,214 
29,702 
34,379 
34,891 

6,292 
23,812 

8,506 

6,410 

17 a1 

3,985 
32,779 
60,555 


9,918 


10,286 


440,090. 
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1st Yr 


43.11 
41.02 
45.06 
45.49 
43.83 
45.99 
48.88 
38.16 
50.12 
41.21 
45.79 


46.57 
46.44 
32.84 
47.76 
56.68 
43.75 
49.99 
50.41 
55.26 
42.29 
42.29 
55.40 
54.31 
38.74 
36.12 


45.74 


Cost Per Acre 
2nd Yr 


31. 
31. 
.01 
.39 
30. 
30. 
30. 
29. 
30. 
28. 
30. 


31 
31 


30. 
o0. 
7a 
29, 
28:5 
27. 
30. 
30. 
50. 
29. 
29. 
30. 
ri 
28. 
- 66 


Pa 


oD. 


28. 


08 
LS 


33 
28 
15 
00 
39 
91 
30 


18 
0S 
42 
97 
12 
0S 
27 
71 
14 
2S 
ee 
37 
06 
92 


50 


19 


64 


soe 


Table 2. A detailed cost estimate for program operations by 


Delphi region (35 pages). 
Operational Costs by Region 


Delphi Region - 1 - Virginia 


Acres of Cotton (1974-78 average) Eradicated 


11. 


aes 


Cost x 1000 


Personnel, Including benefits 
(a) Fulltime 
1. USDA MY -------+-+-+-+-+-+-+--+-+---- 
2. STATE/USDA MY ---+-+-+e+e-+e+ee-8 2-2 e ee 


(b) Temporary (State) MY--*+-+e-+e+e¢°e Sates yerdsays 


Sterile Weevils 
(a) Rearing @2.20/1000 ----+-+-+-+-+-+-- ee ay oy 
(b) Dispersal @2.20/A -------+-+-+--++-+-+-+-+-+--- 


Chemicals - Diapause Control beginning 

Ist week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: @ [NR 22 ee eee ee 
(b) Application treatments @ + /A --*-+*-+-+-+-+-- 
(c) Dimilin followup as needed for remainder of progran, 

estimated at 25% of acreage-cost per acre, 4 treatments 

including Dimilin, Oil and Application === «= *«*se# 22-6 
(d) Cleanup treatment following Dimilin, Guthion 

and application - OF EE OA TS ie) NN Bi tae ae 





hate Survey and infield-average of 1 trap/A-trap 83¢, 

service 16 times @1G6!s¢ ea (3.47/A)- - - - ---+---- - cece 
Measure Cotton @1.00/A ---*+-+-+-+-+-+2e22-22-+2 2222226 
Vehicle Operation | OO = es SS ae ee 
Misc. (phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 
Regulatory 1.10/A noes ae ee seer eee 
Total Cost Per Year--+-+-+-*+-7%-+-+-+2e2222272 222° °°°° 
Cost Per Acre------+2*e22e2272727 27777 °° 7 7 fee reese 


Total Region Cost - -------°--2+e°°"7 7777 72° Ro 


Tote meRccionCOstareTiACTa, - = = =) 2 = 222 = 5 5 “etat. Tem Tete 
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Operational Costs by Region 


Delphi Region - 2 - North Carolina, North 


Acres of Cotton (1974-78 average) Eradicated 


1. Personnel, Including benefits 
(a) Fulltime 
1. .USDA 2% )) 
2. STATE/USDA _ MY -- +222 eee ee ee ee ee 


(b) Temporary (State) MY © © © Se we ewe ew wee 
2. Sterile Weevils 

(a) Rearing @2%20/2000. =< = = <0— oe wae We ee ee ee 

(b) Dispersal 92.20/A ee eee eereee#e# eee eee eee a 


5. Chemicals - Diapause Control beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: § 1A. Savlate taka iale et oe 
(b) Application treatments @ [A 2222 eee eee 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application = =|« -«----4--- 
(d) Cleanup treatment following Dimilin, Gutnion 
and application #’%< W'Gis u ey Whe Se. on REL 8 os eee 





4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 835¢, 
Service 16 times *C16ls¢+ea (3:547/A}= = = = So clEVSP0e Ge peece ene 
3. Measure Cotton @1.00/A= s = =< = 2 s = cose ee ee ee ee ee 
6. Vehicle Operation ad secs 2 55-3 eee ee ee 


7. Misce.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


8. Regulatory I.10/A*® << o 3 22 216 6 2 = 615 site S Sie 2 Seek 
9. Total Cost Per*Year © = = 5 25 SS SSE 2SS Lees ee ee 
10. Cost Per Acre =<s<sssSssScsSeccecssasscoeeee ee = 
11. Total Region "Cost => = = = So secu = cle |] eee tte 
12. Total Region Cost Per Acre ==>=25 2-52 6 © = = ufone * ooo a! 
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Cost x 1000 





Operational Costs by Region 


Gelphi Region - 3 - North Carolina, South 


Acres of Cotton (1974-78 average) 43,337 


1. Personnel, Including benefits 
(a) Fulltime 
1. USDA 3.9MY ----+-+-+-+-+2+-+-+-+2+-+-+-+--+-- 
2. STATE/USDA_11.0MY ------------- c= 


(b) Temporary (State) 17.6 MY---+---+-+-+-+---- we - 


2. Sterile Weevils 
(a) Rearing @2.20/1000 -----+--+-+-+-+-+-+-+-+--+---- 
(b) Dispersal @2.20/A ----+--+--- 2-2-2 --- ee ee 


3. Chemicals - Diapause Control. beginning 

. lst week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: 7 @ 1.82/A --+--+-+-+-+-+--- 
(b) Application 7 treatments @1.60/A ---------- 
(c) Dimilin followup as needed for ronainder of program, 

estimated at 25% of acreage-cost per acre, 4 treatments 

including Dimilin, Oil and Application 27.23 = -2-*#-*#-+-+---s 
(d) Cleanup treatment following Dimilin, Guthion 

and application - 3.69 -~- eee eee ee ee eee ee 


4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16!s¢ ea (3.47/A)- - - - 2 - - ee ee ee ee ee 
5. Measure Cotton @1.00/A ----+-+--+2+-2-+2+-+2+-+22% 2-2 --- 
©6. Vehicle Operation 2.50/A ee Nee ee ee ee ee etn} sw a ie eS 


7. Misc. (phone, rent, travel, training, move personnel,etc.) 2 -O9/A- - 


8. Regulatory 1.10/A ---+--+-+---+-+22222 0222777 22% 
9, Total Cost Per Year ---------- 2-2 eee etter tree 
| 10, Cost Per Acre-----+-+2+e--2ee 777277 77° eae ve coe 
Pipeetoteienerion cost -~<--=-<-+-~<=<-----*=~- <7 2 =o 5 = 
doveetotalsnecion cost rer Acre = --<------*--73 creer ere 
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Cost x 1000 





1983-84 1984-85 
102 65 
225 223 
153 153 

0 38 

0 95 
552 0 
485 0 

0 295 

0 40 

150 150 

43 43 

108 108 

91 91 

48 48 
1,955 1,347 
$45.11 $31.08 
3,502,000 

$76.19 


Operational Costs by Region 


Deiphi Region - 4 - North Carolina, Piedmont 


Acres of Cotton (1974-78 average) 10,313 


1. Personnel, Including benefits 
(a) Fulltime 
ph USDA 0.9 MY @eee®@weee2eee2Feee2f2? 2#® ®# eee#es @ @& o- @ 


2s STATE/USDA aco MY 0 Oe ee ee ONO my 
(b) Temporary (State) 4.4 MY---+-+-+---+- 2 eee ee 


2. Sterile Weevils 
(a) Rearing 62.20/1000 ---+-+-+---e ey et OS 
(b) \Dispersalg02:20/Ay 0 =) n= <0 =< (ajacn = =i a 


3. Chemicals - Diapause Control, beginning : 
lst week in Sept. I1st year (Guthion or Malathion 


(a) Number of treatments: 6 @ 1.83/A -*-+-+-+-+-+-+-+-e-6 
(b) Application 6 treatments @1.49/A ----- o=scc-s 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 27.15 = 2e-2s-s-*-+-+-e+6 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 5.88 = -#«-s*-*s*-s-s-s+-+-e-e-e2e-+ee-e 


4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16/s¢ ea (3.47/A)- - = ee ee ee ee ee ee ee 
5. Measure Cotton @1.00/A --+-2+-+-222+ 22 ee ee ee ee ee ee 


6. Vehicle Operation 2.75/A° --+-+-+-+-+--+-+-+22+-+-+--+--- 


8. Regulatory 1.10/A ---2e-+ 2222+ 2222-2 ee ee ee ee eee 
' 9, Total Cost Per fear ---------- oe ee ee ee eee ee 
‘10. Cost Per Acre------ 2ecc eer ee ee o [elaiu ida ale elenenie 
‘11. Total Region Cost - - aya Re em cey  aen ehN Pr es. Hi 2e--- 


12. Total Region Cost Per Acre ---*+2+*-2-22+2+22ee2e2%e0e¢8 
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Cost x 1000 


1983-84 1984-85 





24 15 
$1 SL 
36 36 
0 9 
0 23 
115 0 
92 0 
0 70 
0 10 
36 36 
10 10 
28 28 
22 22 
11 11 
425 S20 


$41.02 $51.15 
744,000 


$72.44 


Operational Costs by Region 


‘Delphi Region - 5 - South Carolina, Costal Plain 


Acres of Cotton (1974-78 average) 156,474 


Cost x 1000 
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1. Personnel, Including benefits 1985-84 1984-8 
(a) Fulltime 
1. USDA 14,.4MY --+-+-+2+--2+- 22222 2 ee es oe 369 229 
‘2. STATE/USDA 39.0MY ----+-+-e22222e°8 aS Shs 798 798 
(b) Temporary (State) 62.6 MY-----*-*--*-+-+--6 Sdickete 551 Soe 
2. Sterile Weevils 
(a) Rearing @2.20/1000 ---+-+-+-+-+-++-+-+-+-+-+-+-+-+-+e+-- 0 138 
(b) Dispersal @2.20/A --+--+-+-+-+-+-+2222 2222226 0 344 
3. Chemicals - Diapause Control. beginning : 
Ist week in Sept. 1st year (Guthion or Malathion 
(a) Number of treatments: 7 @ 1.82/A -*+--+22-+2 2-6 1,993 0 
(b) Application 7 treatments @1.60/A -°+--+-+-+-+-+-+-e-- L755 0 
(c) Dimilin followup as needed for remainder of progran, : 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application Cie ee enor neve team = 0 1,062 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.68 See eRe eee ae a a re 0 144 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16s¢ ea (3.47/A)- - ---+-+2e2+-+2+-+-+2e2 22 543 543 
5. Measure Cotton @1.00/A ---+-+-+-+-+-+-+-+-+2+2+-2+7 2222-2 156 156 
6, Vehicle Operation 2.48/A  -------++-°--+-- rrr 388 388 
7. Misc.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 327 527 
S pmeneculatoryeeisl0/Act = == se es cee wee eee eee eee SRT ZI 172 
9. Total Cost Per Year - - - - - Cee a te fora nie a + ae <1 7, 05009094, 852 
10. Cost Per Acre ------ es $45.06 $51.01 
Pent O TS ERCe ONGC Ste e~ Ge ~~ Y= ha Feta co he ee ce te ee Se ee ee 11,902,000 
Tere rOtalenegion COSst*Per*AcTe “-"~ 7= «= <= « eee ee ee ee eee $76. 06 


Operational Costs by Region 


Delphi Region - 6 - South Carolina, Piedmont 


Acres of Cotton (1974-78 average) 19,303 


Cost x 1000 


1. Personnel, Including benefits 1983-84 1984-8° 
(a) Fulltime 
1, USDA 1.8 MY e-2- 2222+ +e 2-2 eee eee ee ee 46 29 
2. STATE/USDA 5.0 MY -2-=-+-+-+2e2e22e2e2ee-8 al a el Ri 102 102 = 
(b) Reno es, (State). 7622 MY ]0o) = - eg a a teeter ee 68 68 
Ze Sterile Weevils 
(a) Rearing @2.20/1000 ---+-*+-+-+-+-+e+ee+6 2-2rrere ree 0 17 
(b) Dispersal @2.20/A --+- 2-2-2 2222 ee eee eee ee 0 42 


5. Chemicals - Diapause Control, beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: 7 @ 1.82/A e#-+-*e-+e2+e6 246 0 


(b) Application 7 treatments @1.60/A ----=- - c-e-- 216 0 
(c) Dimilin followup as needed for remainder of progran, ° 
estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application 27.55 errr -- 0 Se 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.32  #s«s+2s2 22 ee ee ee ee ee 0 16 
4. Traps - 
(a) Survey and infield-average of 1 trep/A-trap S34, 
service 16 times 016%:¢ ea (3.47/A)- = - ee ee ee ee eee ee 67 67 
5. Measure Cotton @1.00/A ----+-+-+-+-+-+-+-+--+-- eee ee ee 19 19 
6. Vehicle Operation 2.75/A i ee ee we ete te © elenee =e = 55 53 
7. Misc.(phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 40 40 
3. Regulatory 1.10/A ---+-+-- cee ee ee ee eee ee ee ee 21 21 
9. Total Cost Per Year ---+-+-+-+2s+-e-+-+2-+-2e 22-2] eo --+-- §7§ 606 
10. Cost Per Acre - - cere eee eee ec ee eee ee eC ee eee $45.49 9 $51. 
11. Total Region Cost ---+-+-+-+-+-+--+-2-2e--+e+e6 ec -s-e eee 1,484,000 


12. Total Region Cost Per Acre 


CSS Cy CPD OOOO $76.88 
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Operational Costs by Region 


Delphi Region - 7 - Georgia, Piecnont 


Acres of Cotton (1974-78 average) 35,446 


1. Personnel, Including benefits 
(a) Fulltime 

1. USDA 0.8 MY ---+-+-+-+--+-2e22e-+e8 see ee oe 

2. STATE/USDA .9.0 MY ----+-+2*2*222ee- KS tli 


MC ojmmcupcrary a (scale) 614,20 Ni 709) =~ = = == nae = =~ - = 


z. Sterile Weevils 
(a) Rearing @2.20/1000 ---------+-+-+-+--+-+---+-- 
(b) Dispersal @2.20/A --------------- eee ee 


3. Chemicals - Diapause Control. beginning 

Ist week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: 7 @ 1.81 /A -e--+-+-+-+2-e-°8 
(b) Application 7 treatments @1.55 /A ----+-+----- 
(c) Dimilin followup as needed for reiainder of program, 

estimated at 25% of acreage-cost per acre, 4 treatments 





including Dimilin, Oil and Application 26.74 = ---+-+-+--- 


(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.61/A - 2 -e- ee eee ee ee ee ee 


4. raps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 


service 16 times @16%¢ ea (3.47/A)- - - -- --- - ee ee ee ee 
5. Measure Cotton @1.00/A ---+-+-+-+-+-+-2+2+2+-+2+2+2e2+2+2e2-- 
6. Vehicle Operation 2.75/A. -------- rrr rer ee ee 


7. Misc.(phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 


8. Regulatory 1.10/A ---+-+-+-+--+-+-2*2222e22207 77 277° 
9. Total Cost Per Year ---=- - isto e ie de de a) ato ae we oe > ee 
10. Cost Per Acre---------------- cect e eee ete 
pipmeriotaeRepion Costi=(=)- == -.- = = = = = me we ee 


em OCa ERG esONsCOSGs) Ot ACT. «(=< == =~ = = 7 - 2 eo. 
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Cost x 1000 


1984-8 85-' 


ae Zi 
186 186 
124 124 
0 31 
0 78 
449 0 
395 0 
0 237 
0 32 
123 12s 
So 35 
Ph 97 
74 74 
39 39 








2,620,000 


S7a892 


Operational Costs by Region 


Deiphi Region - 8 = Georgia, East 


Acres of Cotton (1974-78 average) 92,612 


Cost x 1000 


1. Personnel, Including benefits . 1984-85 85-8 
(a) Fulltime 
1. USDA 2.0 MY ----+-+-+-+-- cere rcer eee eres 56 56 
2. STATE/USDA 24.0 MY ---++-+--+-+----° elec ee 492 492 
(b) Temporary (State) 37.2MY---+----+2-*e-+-+-+e nent 326 526 
z. Sterile Weevils. 
(a) Rearing 62.20/1000 ---+-+-+-+-+e2s222222222eee © 0 81 
(b) Dispersal 32.20/A° <== © <3 =< (2 = "= %s aia = (a5 -GeK@ 0 204 
5. Chemicals - Diapause Control beginning 
lst week in Sept. Ist year (Guthion or Malathion) 
(a) Number of treatments: 8 @ 1.80/A --+-+-+-+-+-+--- 1,334 0 
(b) Application 8 treatments @1.50/A --+-+-+-+-+-+-+-- eALi 0 
(c) Dimilin followup as needed for remainder of progran, . 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.82/A  -+---- “se 0 621 
(d) Cleanup treatment soa e Dimilin, Guthion 
and application - 5.64/A j= -«--+-+-+-+-+-+-+-+-+-+-+-+-- 0 84 
4. Traps - 
(a) Survey and inficld-average of 1 trap/A-trap 83¢, 
service 16 times @16%¢ ea (3.47/A)- - - - - eee ee we eee ee Sel 321 
5. Measure Cotton @1.00/A ---2+2+-+2+2 2225222 ee ee ee ee 93 93 
6. Vehicle Operation  2.48/A° --+-+-+-+-+-+-+-+-+-+-+--+-+-+--- 230 250 
7. Mise.(phone, rent, travel, training, wove personnel,ctc.) 2.09/A- - 194 194 
8. Regulatory 1.10/A ---+-+-- cee ee ee ee te ee ee eee 102 102 
3. Total Cost Per Year - - - - - roc c eee e eee eee ccc ee 4,259 2,804 
10. Cost Per Acre----+--+-+-+-+2+-+-+--- cece ce eee cee = $45.99 $50.28 
11. Total Region Cost --2-+-reee ccc cc ere ee ee eee 2 e-- 7,065,000 
12. Total Region Cost Per Acre ---+ 2-2-2222 2222220 $76.26 
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Operational Costs by Region 
Deiphi Region - 9 - Georgia, Southwest 


Acses of Cotton (1974-78 average) 111,104 


1. Personnel, Including benefits 1984-85 1985-86 
(a) Fulltime 
1. USDA 2.4 MY --------------- roo ee 67 67 
2. STATE/USDA 2,.8MY -----+2e2e22e2-8 OD Roa Sioa 575 
(b) Temporary (State) 44.4 MY-- +22 e222 Failte 392 392 
2. Sterile Weeviis 
(a) Rearing @2.20/1000 ----+-+-+-+-+-+-+-+-+-+-+-+-+-2+-- 0 98 


(b) Dispersal @2.20/A --+---+-- SOS ae aioe: Sai i Meet 0 244 


3. Chemicals - Diapause Control.beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: 9 @ 1.80/A -+-+-*+-*+-+-+-+-- 6 1800 0 
(b) Application 9 treatments @1.47/A -----*+-*-+--- 1470 0 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 :reatments 


including Dimilin, Oil and Application 26.79/A  =--+-+-+----=- 0 744 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.64/A ee een = 0 101 
4, Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16%¢ ea (3.47/A)- - - -- +--+ ee ee ee ee 386 386 
S. Measure Cotton @1.00/A ----+-+-+-e+-+2-2+222+2+2222-+2-- 111 1ut 
6. Vehicle Operation 2.48/A. ------ ++ ccc rrr ee eee 276 276 
7. Misc.(phone, rent, travel, training, move personnel,ctc. ) 2.09/A- - 232 252 
RePRETUIRCOTY gl, 10/N im = = = = © - em we m8 ee 8m Kseesae = 122 122 
QO mratal COSturer Year = = «<« = * es --5=se«7r «22s se 3's ee gi ee 4 3,548 
10. Cost Per Acre--------------- oe e2 ee cere $48.88 $50.15 
POLS ERCSLON COSC (= = <= =< - - = ase eke a = ea ee 8,779,000 
Demet Ot aImReC Oni COStalereAcre c= 08. =<) = 5° <7 ee Se eee $79.02 
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Operational Costs by Region 


_ Delphi Region - 10 - Alabama, Limestone Valley 


Acres of Cotton (1974-78 average) 264,419 


1. Personnel, Including benefits 
(a) ' Fulltime 


1. USDA 5.6 MY exe2xe eee - ee eee eee ewe ce 
2. STATE/USDA 54.0 MY -*-+-+-+:--sce2ee2e22ee¢ 2 Pie awe 
(>) Temporary (State) 105.6 MY-- -- - ee 
2. Sterile Weevils 
(a) Rearing @2.20/1000 ---+-+-+-+-+-+-+-+-- ajiegap eaor ete oe 
(b) Dispersal @2.20/A ---+-+-+-+--- one sha tan Ya Be toe 


5. Chemicals - Diapause Control: beginning 

lst week in Sept. Ist year (Guthion or Ma 
(a) Number of treatments: 6 @ 1.81 
(b) Application 6 treatments @1.48 


estimated at 25% of acreage-cost per acre, 


including Dimilin, Oil and Application 26.44/A 


NatRien) 


IK ee ee ee ee ee 
[Ko eee ee ee eee 
(c) Dimilin followup as needed for remainder of progran, 


4 treatnents 


(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.57/A 


4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16!:¢ ea (3.47/A)- - = - - ee ee - = = Sek shits 
5. Measure Cotton @1.00/A -=-2#2e-+e-2+ ee = = hy i am ty Par es SS 
a ® 
6. Vehicle Operation  2.48/A Sn 


7. Misc.(phone, rent, travel, training, move personnel,ctc.) 


8. Regulatory 1.10/A ---2+-+2*2+2+222222e+e2e 22 


' 9. Total Cost Per Year - - - <= - Pe ee Pe Ce OO 


10. Cost Per Acre - = = = ccc ttt ete ete eee ee 


‘11. Total Region Cost = -*+-+2e+ 22222222 -+2+2e5 < 


12. Total Region Cost Per Acre = - 
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2.09/A- 


. 
@e = Ld oe 


Cost x 1000 


160 160 

1096 1096 
931 935i 

0 233 

0 $82 
2,872 0 
2,548 0 
0 1,748 

0 236 
918 918 
264 264 
656 656 

553 $53 
291 291 


10,089 7,668 





$38.16 $29.00 
17,757,000 


$67.16 


Operational Costs by Region 


Delphi Region - 11 - Alabama, South 


Acres of Cotton (1974-78 average) 173,889 


1. Personnel, Including benefits 


(a) Fulltime . 


1: USDA 3.7 MY -------- a ep a eave. 48 
7A STATE/USDA 44.0 MY -----+-+-+-++-+-ee22-6 


(b) Temporary (State) 69.6 MY------------- eee 


2. Sterile Weevils 


(a) Rearing @2.20/1000 -----+--+--+-+-+-+-+-+-+-+-+--- 
(b) Dispersal @2.20/A -----+-+-+-+-+-+-+-+-+------- 


3. Chemicals - Diapause Control, beginning : ¥ 
lst week in Sept. 1st year (Guthion or Malathion 
(a) Number of treatments: 9 @ 1.80/A ---+-+-+2+-e+e6 


(b) Application 





9 treatments @1:4/A ere 22-2 = 


(c) Dimilin followup as needed for rc'z.inder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application  26.80/A_ 9 -------°- 
(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.61/A ee 


4. Traps - 


(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @163s¢ ea (3.47/A)- - --- -- - eee eee eee 


S. Measure Cotton @1.00/A 


6. Vehicle Operation 2.78/A. ---- ccc crc ttt tree 


7. Misc.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


8, Regulatory 1.10/A - - 
9, Total Cost Per Year - - 


10. Cost Per Acre---------- crc cr rrr ttre 
Bint OCS eReCLONTCOSt ati @1 6 p79 * = = = = je em enon 


12. Total Region Cost Per Acre 


~L >i 


Cost x 1000 


105 105 
900 900 
612 612 
0 153 
0 383 
2,817 0 
2,473 0 
0 17159 
0 157 
603 603 
174 174 
478 4738 
363 365 
191 191 


8e7167 1 5.264 
$50.12 $30.39 
14,000,000 


$80.51 


Operational Costs by Region 


. Delphi Region- 12 - Tennessee, North Brown Loam 


Acres of Cotton (1974-78 average) 137,986, 


1. 


Personnel, Including benefits 
(a) Fulltime 


p USDA 2.1 MY ew wxweexeee ee eeeececee oe oa 


2. STATE/USDA _29.0 MY - 


(b) Temporary (State) 55.2 MY 


Sterile Weevils 
(a) Rearing @2.20/1000 Ce Me RT i Ce ge a RS 
(b) Dispersal @2.20/A er 22-2222 


Chemicals - Diapause Control, beginning : 
lst week in Sept. Ist year (Guthion or Malathion 


(a) Number of treatments: 7 @1.80 /A --+-+-+-+-+-+-=-- 
(b) Application 7 treatments @1.47/A ----+--+--6 


(c) Dimilin followup as needed for remainder of progran, 


estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application 26.44/A e“2rereeee 


(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.60/A 2222-22-22 = 
Traps - 

(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16!s¢ ea (3.47/A)- - - - - = = = hee es 
Measure Cotton @1.00/A --+-+-*e*22e+22e 2 ee = e © i 


Vehicle Operation _2.43/A er ee es es oS 


Misc. (phone, rent, travel, training, move personnel,ctc.) 


Regulatory 1.10/A 8 8 8 8 ee Oe ee wee ee er 


Total Cost Per Year-=-2-eec cree ee ee ece eeee ee eee @ 


Cost Per Acre ='2 = 6 == = = see ie = See ate ee eete re eee 


Total Region Cost -----+ 22-222 2e2 222222225 


Total Region Cost Per Acre 
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Cost x 1000 


6-87 | 


—1985-86 
56 56 
594594 
486 486 
0 121 
0 304 
1,739 0 
1,420 0 
0 912 
0 124 
479 479 
138 = s-138 
335 335 
288° “Zag 
52% joelee 
5,687 3,989 
$41.21 $28.91 
9,676,000 
$70.12 





Operational Costs by Region 


Delphi Region - 13 - Tennessee, South Brown Loan 


Acres of Cotton (1974-78 average) 89,899 


it) 
oe 


Personnel, Including benefits 
(a) Fulltime 


HA SCAMRT CEI TYates oe ne i ma eet flee 
2. STATE/USDA 23.0 MY ------------- top Saat 
(b) Temporary (State) 36.9 MY¥----------- +--+ --- 
Sterile Weevils 
(a) Rearing 32.20/1000 a ee 1 2c eeweeeeeeeeeeewe = 
(b) Dispersal @2.20/A --------+-- +--+ -2-- eee 


Chemicals - Diapause Control. beginning 
1st week in Sept. I1st year (Guthion or Natechion) 


(a) Number of treatments: 8 @ 1.82/A -*--+-+-+--+---s 
(b) Application 8 treatments @1,49/A -----+-+-+--- 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.79/A. - ------ > 

(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.60/A wee eee eee ee eee eee 
Traps - 

(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16!¢ ea (3.47/A)- - ----- ee ee ee ee ee 
Measure Cotton @1.00/A ----+-+-+-+-+-+-+-+-+2+2+2-+-+-+-+-+-- 
Vehicle Operation LE a ees es Se 
Misc.(phone, rent, travel, training, move personnel,ctc. ) 2.09/A- - 
Regulatory 1.10/A ----+-+--+-+--7+-+2222 220222777 °7 
Total Cost Per Year---+-7+2*+ 22222222 2222272272277 
Cost Per Acre----- °- Soacockes eS0 4585 jo = iene. 
TOte eReC1ON GOSt Ger sme a ee om me = 3 em ee = oe tg oe 


Totalenceionscdst rer AcTe, = =< - - = - = -'* <= = © 2 = m= = 


-153- 


Cost x 1000 


38 
473 


oh? 


oo 


1,295 
1,057 


iz 
90 
247 


188 


99 


4,116 


1985-86 _1986-¢ 


38 
473 


a7 


79 
198 


602 


81 


312 

90 
247 
188 


og 





Zee 


$45.79 $50.5C 


6,840,000 


"$76.09 


Operational Costs by Region 


“ Oe - 14 - Missouri, Bootheel 








Cost x 1000 


can tee Theieaing benefits 
a) Fulltime 


i" USDA MY @eeeeeFeeeF® 2#® @ eee®wweeeee2FeseHeeseie#e# ® 
2. STATE/USDA _ MY ---- 2-22-22 ee eee 
(b) Temporary (State) MY----- oo alee) St Sveteve s 


2. Sterile Weevils 
(a) Rearing @2.20/1000 ---+-+-s+-*+22e2e222+222222e22 © 
(b) Dispersal°02°20/A 9 <= = = (= =\-)< = = =e in 


5. Chemicals - Diapause Control beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: C) (A 2cre2ee2e eee 
(b) Application treatments @ [A ere 2e eee ee 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application = = =&» = s\*#+e eee 
(d) Cleanup treatment following Dimilin, Guthion 
and application - = = wp te eee eee ee ecrecece 
4. Traps - 
(a) Survey and tnrisiacaverses of 1 trap/A-trap 83¢, 
service 16 times @16%¢ ea (3.47/A)- - - 2 - eee eee eee ee 
S. Measure Cotton @1.00/A -©--+2*2+ 22222 eee eee © yy ge 
6. Vehicle Operation bag” ee ene ree er 


7. Misc. (phone, rent, travel, training, move personnel,etc.) 2.09/A- - 

8. Regulatory 1.10/A- ee PR Pee ec Oy ot 
‘9. Total Cost Per Year--+-+-+-2+2e2--ee2 crc crc ree eee 
miPer Acre-- 2+ - 2222 eee ee ee ee er ee ere tee ee 
Region Cost = 2-22-2222 222 2222222 2 = itl Da 


Region Cost Per Acre 


@eeeeeeeeeeeeFese#e & @& @& 
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Operational Costs by Region 
Delphi Region - 15 - Mississippi, Northeast 


Acres of Cotton (1974-78 average) 94,705 
Cost x 1000 


1. Personnel, Including benefits 1985-86 1986-8 


(a) Fulltime . 
1. USDA 1, 1.5 MY -----+-+-+-+2+------- see 38 38 
2. STATE/USDA 24, We eee OF eons ces) tne) om 492 492 
(b) Temporary (State) 37.9 MY----- Tier a ante eis CEE; 333 
2. Sterile Weevils 
(a) Rearing 62.20/1000 ---+-+-+-++-+++-+-+-+-+--+-++-- 0 83 
(b) Dispersal @2.20/A <=‘< - - sme ener nme ee wee 0 208 
3. Chemicals - Diapause poneraie beginning 
lst week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: 8 2 1.80/. -2-+-+--+-+-+-+-- 1,364 0 
(b) Application 8 treatments @1.3;53/A --+-+-+-+-+-+---6- 1,197 0 
(c) Dimilin followup as needed for remainder of progran, : 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.74/A  ----*+-+---s. 0 635 
(d) Cleanup treatment following Dimilin, Guthion 
and application - _3.59/A a ee an |e 0 85 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16%¢ ea (3.47/A)- - - -- + - ee ee eee ee 329 329 
5. Measure Cotton @1.00/A --+-+-+-*+-+-+-+-2+--+2222 2222-25 95 Hk 
6. Vehicle Operation _2.75/A 5 wee eee ee ee ee ee eee 260 260 
7. Misc.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 198 198 
oe Regulatory 91.10/A --«<=--+---+22+ 222225225" 8 104 104 
| 
9. Total Cost Per Year - - - - - eee eee ee ee eee ee ee ee 4,410 2,858 
10. Cost Per Acre--------------------- wef ee ee $46.57 $3051 
‘11. Total Region Cost ---- - ee ee ee ee ee ee eee Peo Ee 7,268,000 
WeeELOta tence oneCost rer Acre <;- = = *.< <- - we mee meer ns $76.74 
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Operational Costs by Region 


Delphi Region - 16 - Mississippi, Northcentral 


Acres of Cotton (1974-78 average) 201,460 


1. Personnel, Including benefits 
(a) Fulltime 


pe USDA 3.1MY e© = e wm@ @ o eo ee a2 @ OS gS nas aie 
as STATE/USDA 5.0 MY es oe es @« 2s 2* SF 2 “ee eeeaee-e 


(b) Temporary (State) 8O.6.MYon. > c= ooo We eo eee ee 


2. Sterile Weevils 
(a) Rearing @2.20/1000 ---+-+-+-+2s2s2-2e2222+2e22ee26 
(b) Dispersal @2.20/A ---- - Sie Tree ei ak ali = tie bec oa eee 


Chemicals - Diapause Control beginning : 
lst week in Sept. Ist year (Guthion or Malathion) 


va 


(a) Number of treatments: 8 @ 1.80/A -+--+--+-+-+e-- 
(b) Application 8 treatments @1.58/A ------°¢ e-- 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application _26.69/A “2-7 -- 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.59/A =e 2-222-222-2222 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83}, 
service 16 times @16%¢ ea (3.47/A)- - - -- ------- a 


S. Measure Cotton @1.00/A --+-2+-2+-2+22e2e eee eee eee ew ee © 
6. Vehicle Operation 2.75/A" ec e eee - ee ee ew eee wee 
7. Misc.(phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 
8. Regulatory 1.10/A 2-2-2 e--2s eee ee eee ee ee ee ee 
9. Total Cost Per, Year iia i= isin an) ia iad eee bake 
‘30. Cost Per Acree - 2-22 - eee eee ee eee ee eee eee 


-21. Total Region Cost --=-+-2+-+--+22e+ 222-22 - © svele joists hw 


12. Total Region Cost Per Acre 
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Cost x 1000 


1985-86 (1986-87 | 


81 


81 
1.021 bo i502 
710 710 
0 177 
0 443 
2,901 0 
2,546 0 
0 1,344 
0 181 
699 699 
201 201 
554 554 
421 421 
222 __222 
9,356 6,054 
$46.44 $30.05 
15,410,000 
$76.49 











Operational Costs by Region 


Delphi Region - 17 - Mississippi, Delta 


Acres of Cotton (1974-78 average) 895,960 


1. Personnel, Including benefits 
(a) . Fulltine 
1. USDA 10.8 MY ---+ 22+ 2-2-2 ee - + = EIS IS 
2. STATE/USDA 142.0 MY -=--+ +22 -+--+-+e6 aoe (ace 


(b) Temporary (State) 358.4 MY----+-+-+-- Pe 
- 2. Sterile Weevils 

(a) Rearing @2.20/1000 ------+-+-+-+-+-+-+-++--+-+--- 

(b) Dispersal @2.20/A ---+---2+--+2e--+--+-----e 


3. Chemicals - Diapause Control beginning 
lst week in Sept. Ist year (Guthion or Malathion) 


(a) Number of treatments: 5S @ 1.81 /A -#«-2+-++-+- 2 - - - 
(>) Application 5 treatments 01.37 /A -------+--- 


(c) Dimilin followzp as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.08/A ----+-+--- 
(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.S53/A  @9-*+-*----s. ---- eee eee 


4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83+, 
service 16 times @16%¢ ea (3.47/A)- - - = -- +--+ -- -- - - = 
S. Measure Cotton @1.00/A ----+-+2-+2222+2+222 2222-26 
a e 
6. Vehicle Operation 2.20/A_ ---+- 2222222222027 0-° 


7. Misc.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


8. Regulatory 1.10/A --+-+-+-----+-- Ron <0 otal al oe ak oe oon 
9. Total Cost Per Year ---- - i a ai ai ai aig ae ak ela oh oy es ol yee, tm 
10. Cost Per Acre---- = was FE Se RE Ee ee ae 
“11. Total Region Cost ------*-+-+e*-° Ce eee ee ee oS 
Hie. Total Region Cost Per Acre ----*+--° aa se mo kote, mel = simi 
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Cost x 1000 


' 272 
2,914 


3,154 


oo 


3,109 
896 
1,971 


1,873 


986 


272 
2,914 


3,154 


788 
1,971 


oo 


3,109 

896 
37 
1,875 


98€ 


29,420 24,567 


$32.84 $27.4 


53,987,000 


$60.26 


Operational Costs by Region 


Delphi Region - 18 - Mississippi, Southern 


Acres of Cotton (1974-78 average) “208,592 


2. 


10. 


Personnel, Including bencfits 
(a) Fulltime 
1. USDA 3.2 MY =-2--2--e--e 
2. STATE/USDA _51.0MY - -- 


(b) Temporary (State) ,_83.4 MY - - 
Sterile Weevils 

(a) Rearing @2.20/1000 ----- - 

(b) Dispersas @2.20/A 2-2 -- 


Chemicals - Diapause Control beginning 
ist week in Sept. 1st year (Guthion oz 


(d) Cleanup treatment following Dini 


and application - 3.61/Ae = = 9 2 oi ch eww - eee er eee ee 


Traps - 


Malathion) 
(a) Number of treatments: 9 @ 1.80 /A --ee6 
(b) Application g treatments @1,36/A ----- 
(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26,6774 2 i= Sai> 
ilin, 


Guthion 


(a) Survey and infield-average of 1 trap/A-trap 8¢, 


service 16 times 616¢ ea (3.47/A)- = = ee ee ee ee ; 


Measure Cotton @1.00/A ----+-+--e- 


Vehicle Operation 2.75/K cece ee eee ee ee ee 


Misc.(phone, rent, travel, training, move personnel,ctc.) 


Regulatory 1.10/A e©-+-+-+-s-22-2- 
Total Cost Per Year -- © «© se << = = 


Cost Per Acre ------2-+-+----- 


Total Region Cost ------ eee 


Total Region Cost Per Acre - - 
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Cost x 1000 


1285-86 1986-8" 
84 si 
1,040 1,040 
734 734 
0 184 
0 459 
3,379 0 
2,553 0 
0 wah 2,391 
0 188 
724 724 
209 209 
574 574 
436 436 
29! 28 
9,962 6,252 
$47.76 $29.5 
16,214,000 
Sc7 wee 


Operational Costs by Recion 


Delphi Region - 19 - Arkansas, Northeast 


Acres of Cotton (1974-78 average) 458,354 


1. Personnel, Including benefits 
(a) Fulltime - 
—  -* l, USDA 7,1 MY -- 22+ 2+ -+ +--+ 2 - - + - 2errer 
2. STATE/USDA 80.0 MY -------+-----+---- 


(b) Temporary (State) 183.3 MY------------- piven 


2. Sterile Weevils 
(a) Rearing @2.20/1000 ------+-+-+-+-+-+-+-+--+--- -- 
(b) Dispersal @2.20/A ---+--+-+-+-+-+-+-2-+-+-+--+2-+-- 


5. Chemicals - Diapause Contro] beginning 

lst week in Sept. 1st year (Guthion or Malathion) 
(a) Number of tzeatments: 6 @ 1.82 /A --+-++-+-e2 +6 
(b) Application 6 treatments 21.36/A -*°---+-+-+-+--- 
(c) Dimilin followup as needed for remainder of progran, 

estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application 26.20/A_—=§ -------- 
(d) Cleanup treatment following Dimilin, Guthion 
ana Opplicationi<— 63.54/A 2. | = -.<.= synre ---- e+e ee ee 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16%«¢ ea (3.47/A)- - - -- 2-2 - = - - ee ee 
5, Measure Cotton @1.00/A ----+-+-+-+-+-+-+-+--+------ eee 
6. Vehicle Operation eh eS aye a a ee er ee ree 


7. Mise.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


8. Regulatory 1.10/A ---------+- +e ee ee ee ee ee ree 
&. Total Cost Per Year -----:2--- 2-2-2 eee ee ee ee eee 
10. Cost Per Acre------ 2 oS) Sse es eo ee 
- 11. Total Region Cost - 5 Ol ee == t= = 
peerotale Region cost Per Acre =< <= -=-<-<--"\-e-=--=-25 2-2 -- 
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Cost x 1000 


1985-86 _1986- 


182 182 
1,626 1,62€ 


1,614 1,614 


0 402 
0 1,008 
5,005 0 
3,740 0 
GQ’ 45-002 
0 40€ 


1,590 1,59C 
458 458 
0,137 1,137 
958 QSE 
504 _504 
16,814 12,886 
$36.68 $28.1 
29,702, 00¢ 


$64.80 


Operational Costs by Region 


Delphi Region - 20 - Arkansas, Southeast 


Acres of Cotton (1974-78 average) 472,220 
| Cost x 1000 


bs Personnel, Including benefits 1986-87 1987-8 


(a) Fulltime 
1. USDA 5.7 MY ---+22-ee- daa ead Ts te 95 =a = 143 139 
2. STATE/USDA 108.0 !¥ -©-2+-*+2e2222ee8 - - a - 2,128 2,820 
(b) Temporary (State) 188.8 MY¥- 2-2-2222" eee6 1,662 1,662 
2. Sterile Weevils 
(a) Rearing @2.20/1000 ---+-*-+*+-+-+-+-+-e22+22-e8 2c 0 416 
(b) Dispersal @2.20/A --+-+--- ccc rc ere ee eee ee 0 1,039 
5. Chenicals - Niapause Control beginning 
lst week in Sept. Ist year (Guthion or Malathion) 
(a) Number of treatments: 3 @ 1,89 /A ---*-°- cree e 6,800 0 
(b) Application 8 treatments (3.3736 /A ----+-° aa 5,138 0 
(c) Dimilin followup as needed for remainder of progran, : 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dinilin, Oil and Application —26.47/A crc ereres 0. 33iz5 
(d) Cleanup treatment following Dimilin, Guthion 
and application -  3.58/A ceecrcreete rc ales nk co of = 0 425 
4. Traps - 
(a) Survey and infield-average of 1 panes igcay 83¢, 
service 16 times 616%¢ ea (3.47/A)- - = -- ---e - +2 = = 2c -e-e 1,639 1,639 
S. Measure Cotton @1.00/A --+2+-+-+-+2e+s2++22+22+22+22 2226 472 472 
6. Vehicle Operation 2.48/A. -------------- ----- 1171 1,198 
7. Mise.(phone, rent, travel, training, mcve personnel,etc.) 2.09/A- - 987 987 
8. Reguiatory 1.10/A -©-+-+<*ss--2+2+s2+222222222 22 22 = 519 Sig 
9. Total Cost Per Year=--2*-e2ee:2 2-2-2 ee ee eee eo 5) neat 20,659 13,720 
1G. Cost Per Acre-=- +2 222222222222 ee ee eee eee $43.75 $29. 
1]. “Total Region Cost. «°< <0 <=) s i= «lode ie «28 (<i og sis. ed eee ne 34,579,0 


12. Total Region Cost Per Acre = - 


eeeeeeeeeeeee 72.90 
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Operational Costs by Rerion 


Delphi Region - 21 - Louisiana, Northeast 


Acres of Cotton (1974-78 average) 434,690 


i. 


Personnel, Including benefits 


(a) Fulltime 


1. USDA MY 2©2© =e eee eee eee wre we eee 
2. STATE/USDA j99, oMY ------- ee ee eee eee 
-o 
(b) Temporary (State) yy4,9M¥--- -- -- ee ee eer ee 


Sterile Weevils 
(a) Rearing @2.20/1000 
(b) Dispersal @2.20/A 


Chemicals - Diapause Conttol beginniny 


-Ist week in Sept. Ist year 


(Guthion or Malathion) 


(a) Number of treatments: 9 @ 1.80/A -2+-+-+-+-+-+--e° 
(b) Application 9 treatments @1.58/A -+-+-+-e%-+e*-+-+e- 
(c) Dimilin followup as needed for remainder of program, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.82/A_=§ --<------ 
(d) Cleanup treatment following Dimilin, Guthion 


and application -  3.64/A 





Traps - 

(a) Survey and infield-average of 1 cae ectea 83¢, 
service 16 times @16::¢ ca (3.47/A)- - - - - - ee he ee eee eee 
Measure Cotton @1.00/A ----+-+-+-+2+-2+-+2e+-°2e2+- 2°27 222-0 


Venicle Operation 2.48/A_ 


Misc. (phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 


Regulatory 1.10/A_-- - - 
Total Cost Per Year - - - - 
Cost Per Acre------°- 
Total Region Cost ----- 


Total Region Cost Per Acre 


oie - - = - - - - =- - - = - = -= = -= - = 
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Cost x 1000 


1987-88 _1988-89 


343 3435 
2,228 e,e20 


1,530 eee) 


0 383 
0 956 
7,042 0 
6,181 0 
0 2,915 
0 396 


$49.99 S50 ncn 
34,891,000 


SOO sed 


Operational Costs by Region . 


Delphi Region - 22 - Louisiana, Red River 


Acres of Cotton (1974-78 average) 77,565 


1. Personnel, Including benefits 
(a) Fulltime 
1. USDA 2.5 MY exe eee eee eee eee ee ee 
26 STATE/USDA 20.0 MY eeeeweeeee#eeee ej eg @& e& @& @& 
(b) Temporary (State) 31.2 MY---+-----e%-+- ain teeter 
2. Sterile Weevils 
(a) Rearing @2.20/1000 ----+-+-+-+-+-+2+2++++-+-+e+2-- 
(b) Dispersal @2.20/A ---- 2-2 -- 2 ee ee ee ee ee 
3. Chemicals - Diapause Control beginning 
lst week in Sept. I1st year (Guthion or Malathion) 
(a) Number of treatments: (99). 60ealsS07A tae tn ae) =i mae <= 
(b) Application 9 treatments @1.58/A ----+--+-+-+-- 
(c) Dimilin followup as needed for remainder of pregram, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application _26.92/A_ ----+-+--- 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.66/A joes -+-+-s-+-*+2s-+--+--se-+e° 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 35¢, 
service 16 times @16!s¢ ea (3.47/A)- - - - - ee ee ee ee ee ee 
5. Measure Cotton @1.00/A --+--+-+-+-*e-+-+-2+2+22+22+-+ ++ 22 - - 
6. Vehicle Operation 2.75/A. -22ereee eee ee ee ee ee 
7. Misce.(phone, rent, travel, training, move Pos coe etc.) 2 2.09/A- - 
8. Regulatory 1.10/A --- 222+ 222222 22s e222 ee ee 
9. Total Cost Per Year - - = = - ‘we ese e = @ wishal ote te tet tenon 
10. Cost Per Acres - 2-2-2 ee eee ee ee ee eee eee ee ee 
up Total, Region Costt= ‘<< 16) =) =o mio Gait hn hae er ei eee 
12. Total Region Cost Per Acre ---2+-*-e-e22e222222 22228 
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Cost x 1000 


1987-88 1988-89" 


61 61 
409 409 - 
275 2E3 
0 68 

0 17? 

ear 0 
1,103 0 

0 S22 
0 71 
269 269 
78 78 
213 ra 
162 162 
85 85 





3,910 2755= 
$50.43. 933002 
6,292,000 


S$Si.25 


Operational Costs by Region 


Delphi Region - 23 - Texas, Rio (irande Valley 


Acres of Cotton (1974-78 average) 278,820 


Cost x 1000 


1, . Personnel, Including benefits a 1990-91 1991-92 
(a) Fulltime 
1. USDA 11.0 M¥ ------2--- 22 eee ee ee ee 269 269 
2 eS TATE/USDAEZS UU MY> =t= = <= = = Shere “sc2e-e-- 1,348 1,348 
(b) Temporary (State) 111.6MY¥--+----e-+--+-+-+-- --- 981 981 
2, Sterile Weevils 
(a) Rearing @2.20/1000 -----+-+-+-+-+-+---+- Spee se eer se 0 245 
(b) Dispersal @2.20/A --+-+-+-+-+-+-+-+-+2-+-+2 +2226 fe 0 613 


3. Chemicals - Diapause Control beginning s 
Ist week in Sept. ist year (Guthion or Malathion) 








(a) Number of treatments: 104 1.79/A --+-+-+2+-+-e-- - 4,991 0 
(b) Application 10 treatments @1.79/A -----+-+-+--- 4,991 fe) 
(c) Dimilin followup as needed for remainder of progran, : 
estimated at 25% of acrcage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.79/A  ----*-+-+-- 0 1,867 
(d) Cleanup treatment following Dimilin, Guthion 
and application - STEER SER I OE SCD a 0 255 
4. Traps - : 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16%:¢ ea (3.47/A)- - ------ S52 si) HS Sg 968 968 
: ‘ 
RRMA GUL CECOCCONSO 2 U0/ Nhe gm Bare fle tm Fee T= im, fe a, lem Ta erm 279 279 
6. Vehicle Operation 2.48 /A. ee eee te ee ee sues =) wes | anit 691 691 
7. Misc.(phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 585 S83 
S.meReguratory: 1,.10/A 0 - = - « te Se ee = = ee ee =~ = ~~ 307 307 
Oi). Total Cost}Per Year -,- <= - ou ates eae eee rare ae aaeeleiee enya re i) em ie me 15,408 8,404 
DUOMECORCERELENGTes—2-ne (6 @ © =) = (2 = =e eww ewe ene $55.20 $30.14 
11. Total Region Cost ---------- 2-5-5 c reece Rp atten ts 23,812,000 
Pome Tee iON COSturelrAcle gam. sas = = ss pe on ee = eS ee $85.40 
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Operational Costs by Region 
Delphi Region - 24 - Texas, Lower Bend 


Acres of Cotton (1974-78 average) 118,849 


1. Personnel, Including benefits 
(a) Fulltine 


1. USDA 4.7 MY @eeeeeeefee vf® 2xeeFeeeFrF ef? 2? ® FF # 
2. STATE/USDA 25.0 MY eer eee eee ew ae a ae ae 
(b) peer esy (State) 47.6 MY¥------- ae EE 
2. Sterile Heeviis 
(a) Rearing @2.20/1000 ----+-+-+-+-+-+-+-+-+-+-- phot a ts 
(b) Dispersal @2.20/A ---+--+-+-+-+--+22e--- eet onnne 


3. Chemicals - Diapause Control beginning 
lst week in Sept. Ist year (Guthion or Malathion) 


(a) Number of treatments: 7 @ 1.80/A -+--+--+--. --- 
(b) Application 7 treatments @1].58/A -e*--++-+2e2e22 6 





(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acrcage-cost per acre, 4 treatnents 


including Dimilin, Oil and Application 26.66/A_—9§ ----+-+-- - 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.60/A  $.-.2f#2+2+-+2+e2ee eee eee ee 
4. Traps - 
(a) Survey and infield-average of 1 tran/A-trap 83¢, 
service 16 times @16!:¢ ea (3.47/A)- - - - - ee ee ee ee ee ee 
S. Measure Cotton @1.00/A --+-2++-e2e-2e2+2+ 2-2-2 eee ee ew ee | 
6. Vehicle Operation 2.20/A_ ee, eer ee yee es Re 


7. Mise.(phone, rent, travel, training, move perscnnel,etc.) 2.00/A- - 


8. Regulatory 1.10/A --+-+-+2+-2+-+-2e+2+22+2+222 222-222 
9. Total Cost Per Year - - = - - iol wl mien (ale) = leheLel chat atal alete— enn 
40. Cost Per Acres --2+2+2+2e++ 222222222222 222 2 ee 
41. Total Region Cost - - r ee eee ee ee ee ee ee ee erat oe 
12. Total Region Cost Per Acre ---+*+-+-+-+-+2e222ee8 elel atone 
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Cost x 1000 


1990-91 1991-92 


115 1153 
Lp S11 
418 418 
0 105 
0 261 
1,497 0 
1,314 0 
0 792 
0 107 
412 $12 
119 119 
261 261 
248 248 
131 131 





5,026 3,380 
$42.29) 2529.55 
8,506,000 


S7a457 


Operational Costs by Region 


Delphi Region - ie Texas, Upper Bend 


Acres of Cotton (1974-78 average) 89,639 


10. 
jal. 


28 


Cost _x 1000 





Personnel, Including benefits 1988-89 1989-90 
(a) Fulltime 
1. USDA 2.4 MY ----*+---- 2222-2 c cree 58 58 
CoS Of LO OM eka i, Mm) = 363 363 
(b) Temporary (State) 36.0 MY----+--+--+-- cece eee 316 316 
Sterile Weevils 
(a) Rearing @2.20/1000 ----+-+-+-+--*2-+-+-+"*-+-+-+2e- 0 79 
(b) Dispersal @2.20/A ----+2+2 2227 2 eee ee ee ee 0 197 
Chemicals - Diapause Control beginning 
lst week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: 7 @ 1.80/A -*--+--+-+-+-+-- 1,129 0 
(b) Applicaticn 7 treatments @1.58/A ----r-+-rer+e- 991 0 
(c) Dimilin followup as needed for remainder of program, . 
estimated at 25% of acreage-cost per acre, 4 treatments 
anelovinge0imz.in, OileandsApplication = 26.42/A  -e=9 = <= = <=" & 0 592 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.57/A aw ee eS eae ke ee = 0 80 
Traps - 
(a) Survey and inficld-average of 1 trap/A-trap S3¢, 
service 16 times @1G6!s¢ ea (3.47/A)- - ------ eee ee ee ee 311 Ets 
Measure Cotton @1.00/A ---+-+-+-*+-+-+-r2%22+2727-7 277727277 90 90 
N gz 
Vehiclo Operation 2.7S/A -«------------ 2555 -- 247 247 
Misc.(phone, rent, travel, training, mcve personnel,etc.) 2.03/A- - 187 187 
RocwldtOry eel alU/iwe@ ome <= = km em ara 8 am ete ahs aos ees SE) 99 
wOtaiseCostarer Year <- =< << AS ea aa etc en le a 3,791 2,615 
SoSt Ere Ac Eel = se =) =< .s)= @ 3 «= = Se eee ee eee, $42.29 Wodeee 
Total Region Cost - eee ee eee ele atte wenn ese Se 6,410,000 
POt elect OnECOSt sa OteACtGeEs i= = = === 22 oe ee ee ee $73 91 
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Operational Costs by Region 


‘Delphi Region - 26 - Texas, Winter Garden 


Acres of Cotton (1974-78 average) 20,416 


Personnel, Including benefits 


(a) Fulltime 
1. USDA 0.8 MY 
2. STATE/USDA 5 


(b) Temporary (State) 
Sterile Wecvils 


(a) Rearing @2.20/1000 
(b) Dispersal @2.20/A 


.0 MY eeeqeeFeeF feet fee f= f#® ® ce ec 


870 DEMV eno one enn eee ee 


Chemicals - Diapause Control .teginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: 10 @ 1.79 /A --+2+-+-+-+-++--s6 
(b) Application 10 treatments @1.79 /A --+-+-+-+-+-+--- 


(c) Dimilin followup as needed for remainder of program, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.84/A = --*+-+-*+-+--- 
(d) Cleanup treatment following Dimilin, Guthion 


and application - 3.72/A 


Traps - 


(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16%¢ ea (3.47/A)- - --- 2+ e+e ee ee er eee 


Measure Cotton @1.00/A - - 


Vehicle Operation 2.48/A -----+-++--+--+-2----- 


Misc. (phone, rent, travel, 


Regulatory 1.10/A --- - 
Total Cost Per Year - - = = 
Cost Per Acre --*--+-+-e- ¢ = 


Total Region Cost - - - - = 


Total Region Cost Per Acre 


training, move personncl,ctc.) 2.09/A- - 


eeeweeeFe=eeeeeieFeFieieFe sex efxeereereiee -~ 
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Cost x 1000 


1990-91 1991-92 


20 20 
102 102 
ia Fie 
0 18 
0 45 
365 0 
365 0 
0 157 
0 19 
71 7s 
20 20 
Su $1 
43 45 
ve O20 
$55.40 $50 
1,751,000 
SO ome 


| 
| 


























Operational Costs by Region 
Delphi Region - 27 - Texas, Central River 


Acres of Cotton (1974-78 average) 47,801 


Cost x 1000 








1. Personnel, Including benefits 1988-89 1989-9( 
(a) Fulltime 
1. USDA _1.3 MY --------------- oe 31 cat 
2. STATE/USDA 12. _12.0MY¥Y -----+---+----- vow ee 187 187 
(b) Se EA LY CStale) Mites cece (ee a em mm Se 168 168 
<. Sterile Weevils 
(a) Rearing @2.20/1000 ----+-+-+-+-+-+-+-+-+-+-+-+-+-++-- 0 42 
(b) Dispersal @2.20/A ----+--+-+2-+2e22-+2 2-22 2-8 0 105 
3. Chemicals - Diapause Control, beginning 
lst week in Sept. 1st year (Guthion er “a lathion) 
(a) Number of treatments: 10 @ 1.°9/A --+-+-e+-+-+-+++-- 856 0 
(b>) Application 10 treatments @1.j/9/A .- == 5 +--+ >-- 856 0 
(c) Dimilin followup as needed for remainder of progran, ; 
- estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.44/A --+---+---- 0 316 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 3.52/A -~ eee ee ee ee ee ee eee 0 42 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16::¢ ea (3.47/A)- - --- 2-2-2 2 -- ee eee 166 166 
5. Measure Cotton @1.00/A ----- peer ee tr te te re ee eee 48 48 
$. Vehicle Operation 2.75/A° --+---+--+-+--+------ eee 131 133 
7. Mise.(phone, rent, travel, training, move personnel,ctc.) 2.09/A- - 100 100 
3. Regulatory 1.10/A -----+---+-+-- rrr rrr ttre 53 35 
9. Total Cost Per Year - - - - - ee 2,596 1,3S8¢ 
10. Cost Per Acre----------*--+--- crc ee a = =e $54.31 $2946 
PIPE OTA LERCELONGCOStOs <<) = 9 = = 9- = = = mm me mm <--> 3,985,000 
SP PRO OAGNELOS GEL el NCLO om mw 83.37 
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Operational Costs by Recion 
Delphi Region - 28 - Texas, Blackland 


Acres of Cotton (1974-78 average) 484,460 


Cost x 1000 





1. Personnel, Including benefits | 1988-89 1989-90 
(a) Fulltime 
1. USDA 12.8 M¥ =2-= 2-222 eee eee ee ee <a KBE) 315 
Ze SIALE/USDAT 97. OMY eae ee eee eae a 1,953" igo oe 
(b) Temporary (State) 193.6M¥------ errreee Se he Re 15705 13705 
2. Sterile Weevils 
(a) Rearing @2.20/1000 -=--+-2+-+-+-e+2222222222e ee 0 426 
(b) Dispetsal @2.20/A -- 2-222 222220 sti, ante 0 1,066 


3. Chemicals - Diapause Control: beginning 
ist week in Sept. I1st year (Guthion or Malathion) 


(a) Number of treatments: 6 @ I1.81/A -«-==--+=---<-==-s Dyas 0 
(b) Application 6 treatments @1.59/A ----+-+-+---- 4,622 0 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 








including Dimilin, Oil and Application 26.43/A crreseee 0 3,202 
(d) Cleanup treatment following Dimilin, Guthion 
and application - 5090S) ee es et = ne eS ee ee 0 435 
4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap S3¢, 
service 16 times @16%¢ ea (3.47/A)- - - ---- - cer cece eee 1,681 1,681 
S. Measure Cotton @1.00/A ----+--+-- we eee er ee er ee ee 484 484 
6. Vehicle Operation 2.48/A. -------+---+--------- 1,201 1,201 
7. Mise.(phone, rent, travel, training, move personnel,etc.) 2.0S'/A- - 1,013 4 1,014 
8. Regulatory 1.10/A --+-+-+-s-2+-*+-22+2+22+22e222222e6 -- 533 533° 
9. Total Cost Per Year - - - = - ‘we eee eee ee ee ee ee he ee 18,768 14,012 
10. Cost: Per ACTO.=\ |<) 0 «Jere io =i) 200-4202 0o Lege eee er eee $38.74 $28.92 
@li.gatotal) Region Cost =.= (- ies eee croc eect c eee 32,779,009 
32. Total Region Cost Per Acre «eee 2222222222222 eee $67.66 
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Operational Costs by Region 


Delphi Region - 29 - Texas, Rolling Plains 


Acres of Cotton (1974-78 average) 946,081 


Cost _x 1000 
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Personnel, Including benefits . 1989-90 1990-9! 
(a) Fulltime 
1. USDA 12.6 MY ---+ 2+ - +--+ - e+ ee ee ee fees 309 309 
2. STATE/USDA 162.0 MY ------+-+-----=- ‘ew ee Syardoss 3,265 
(b) Temporary (State) 378.4 MY-----+-+-+-*+----- <2 55.500 55520 
' Sterile Weevils 
(a) Rearing €2.20/1000 ----+-+-+-+-+-+-+-+-+-2-+-ee-- “=< 0 833 
(b) Dispersal @2.20/A ---+-+-+-+--+222e2e2---- “<- 0 2,081 
Chemicals - Diapause Control: beginning 
lst week in Sept. 1st year (Guthion or Malathion) 
(a) Number of treatments: 6 @ 1.80 /A 222 ee ee ee 10,218 0 
(b) Application 6 treatments @1.36 /A -----+-+---- 7,720 0 
(c) Dimilin followup as needed for remainder of program, : 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application 26.15/A.  --+------ 0 6,184 
(d) Cleanup treatment following Dimilin, Guthion 
and application - _3.54/A ee - es me eee eee ee eee 0 837 
Traps - 
(a) Survey and infield-average of 1 trap/A-trap &3¢, 
service 16 times @16%¢ ea (3.47/A)- - --- -- ee ee ee er ee 3,283 3,283 
Measure Cotton @1.00/A ----*+-+s+-2+-+22--+ 222-2 2 eee = 946 946 
Vehicle Operation 2s sre eee e- ee ee ee eee he ee -<- 2,064 2,081 
Misc. (phone, rent, travel, training, move personnel,etc.) 2.0%/A- - Leora 1o77 
Rel ACOLY pauenO/ Ate =~ = ee 8 = ee ee me eee ee 1,041 = _1,041 
Total Cost Per Year - - - ~- - NAGS ED EE OE ee) en a ard eta 34,168 26,165 
ERERS WOES AEST So SSI id cl Sob it Sting As $36.12 $27.66 
Tore BROS CONLGOSte@ mcs = 1 e356 2 256 Sa i- eee = ee pee Sale 60,555,000 
TOPMINeeLONEGOSGECOLTACLO. = #1 = (oem oem = SS ST ee eee 7 


Operational Costs by Region 


Delphi Region - 30 - Texas, High Plains 


Acres of Cotton (1974-78 average) Uninfested 


? 


1. 


2. 


Personnel, Including benefits 
(a) Fulltime : 
Ls USDA MY eaeee@eeaoeaqweweeeaeeseqaqgrgdee@eenwaee2sses# &® @¢ 2 


2. STATE/USDA MY =~ 2©=2© ee ee ee ee eee ow = 

(b) Temporary (State) MY eee cee eee eee ee ww ew 
Sterile Weevils 

(a) Rearing @2.20/1000 aeeeeeeereeeee#eee eee eee ee = 

(b) Dispersal @2.20/A 2-222-222-2226 ae ee rs Eas 


Chemicals - Diapause Control beginning 
Ist week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: é@ /A ef 2c cere eee 
(b) Application treatments @ [A ere ee eee ee 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application == == =s#*ee-s -- 
(d) Cleanup treatment following Dimilin, Guthion 
and application - creer ee ee ec ee eee ee 





Traps - 

(a) Survey and inficld-average of 1 trap/A-trap 83¢, 
service 16 times @16)¢ ea (3.47/A)- - - - = ee ee ae 
Measure Cotton @1.00/A -=-2*+-+2*-+-2+2+ 222 ee eee ke ee ew | 
Vehicle Operation eee eee eee ee eee ee ee - 


Misc. (phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


Regulatory 1.10/A 2---+-+#-e+-+-e< i er 5 yy te es 
Total Cost Per Year-2xrerexeeceereeneceeeneeeee eee cece ~= 


Cost Per Acre - 2-2 22222222222 ee eee wee eee 


Total Region, Costs imum ses owe ar gm ge ae im ne mm oe ee na om aS 


Total Region Cost Per Acre 
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Cost x 1000 





Operational Costs by Region 


Delphi Region - 32 = Texas, Pecos 


Acres of Cotton (1974-78 average) Uninfested 


1. 


Lost_x 1000 


Personnel, Including benefits 
(a) Fulltime 
1. USDA ) id 
2. STATE/USDA MY -- 2-2 2e ee e222 ee ee ee 


(>) Temporary (State) Want Ses eG" = saa 
Sterile Weevils 

(a) Rearing @2.20/1000 ------+-+-+-+-+-+-+-+-+--+---- 

(b) Dispersal @2.20/A ------+--+-+- 2-2 ---- ee - 


Chemicals - Diapause Control beginning 


-lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: @ /A eff 2 eee ee 
(b) Application treatments @ [A errr 222+2e¢° 
(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application == = -s*-*-+*ee--. 
(d) Cleanup treatment following Dimilin, Guthion 
ONCeADpLicsaclOnaw ws Wal Fo) Pe feat e ge 3 Oe es we me eee 6.2 62,5 





ea Survey and infield-average of 1 trap/A-trap 835¢, 

service 16 times @16%¢ ea (3.47/A)- - - - - - ee ec ee = a 
Measure Cotton @1.00/A ---+-+-+-+-+-- ee a a, ee ae 
Vehicle Operation _ St ae ee ae ee ee Sa a 
Misc. (phone, rent, travel, training, move personnel,etc.) 2.09/A- - 
Regulatory 1.10/A ----+e----+-+-+-+-+e 22222227 27° 
Total Cost Per Year ----- 2-2-2 22-2 ee ee ee ee ee 
Cost Per Acre---2-22*2+-7 2227272772777 27% ‘ee ee = 


Total Region Cost -----------+77"777°°°°% Sedet 


Tataienegion CostareriACre (-i-5 2-3 wn es 
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Operational Costs by Region 


Delphi Region - 32 - Texas, Pecos 


Acres of Cotton (1974-78 average) Uninfested 
Cost_x 1000 


1. Personnel, Including benefits 
(a) Fulltime 
"1." USDA MY -----e- -- eee eee ee ee ee 
2. STATE/USDA MY" << = © © = « Seegene° © © © = = = 


(b) Temporary (State) MY ---- ee ee eee eee ee 
2. Sterile Weevils 

(a) Rearing @2.20/1000 ----+-+-+-+-e2+2+2+-2+22+-+eee- - 

(b) Dispersal @2.20/A --+--+-+-+-+---¢ PR ee A 


3. Chemicals - Diapause Control beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: @ ‘{A 2©2 ee eee ee 
(b) Application treatments @ [KA 222 ee ee eee 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 
including Dimilin, Oil and Application === ecs*eere+- 
(d) Cleanup treatment following Dimilin, Guthion 
and application: <".* = Bn) ude SEe 9) = 8s a teen ee 


4. Traps - 
(a) Survey and infield-average of 1 trap/A-trap 85¢, 
service 16 times Q@16i:¢ ea (3.47/A)- - = - = ee ee ee ee eh ee 
S. Measure Cotton @1.00/A 2-©--2+-+-++2+-2e+2+2+2+22-+2e 222 ee = = 


6. Vehicle Operation Ae A ee Se Pa ce ba Ce 


7. Misc.(phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


8. Regulatory 1.10/A -- 2-2 e-- 2-22 ee ee ee ee ee ee eee 
9. Total Cost Per Year--+-+-+-+-e2e22e2+22+222 222 2 ee eee = 
10. Cost Per Acres --*+ 2222-22222 tee late a ta eee 
11. Total Region Cost - --- 2-2-2222 ee eee ee ee iri io 
12. Total Region Cost Per Acre --+-+-++2+-+-+2s2e2+22 22 ee ee 
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Operational Costs by Region 


Delphi Region - 33 - Texas, El Paso 


Acres of Cotton (1974-78 average) Uninfested 


1. 


Personnel, Including benefits 
(a) Fulltime 


1 e USDA MY oe ewveeeeeeereeee ee sxe @® e® @®e @®&e #&® @ 
¥ e STATE/USDA MY eo eaewewee fe @eesseeee® #®= #® 2® 2s# ® 


(b) Temporary (State) Woke so 4 bo Sees 


Sterile Weevils 


(a) Rearing 62.20/1000 -----=-+-+-+-+-+-+-+-2e-+-+-+-+-- 
(b) Dispersal @2.20/A ------+-+--- i sae Ey a 


Chemicals - Diapause Control beginning 
lst week in Sept. 1st year (Guthion or Malathion) 


(a) Number of treatments: @ /A 22-22 eee ee 
(b) Application treatments @ /A 2-222 ee ee 





(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application «= Pw HH HH me = 
(d) Cleanup treatment following Dimilin, Guthion 
and application - i 
Traps - 
(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times @16)s¢ ea (3.47/A)- - - 2 - - eee ee ee ee ee 
Measure Cotton @1.00/A --- +--+ 2222222 ee ee ee 
Vehicle Operation a Bee eS OAS eee aoe 


Misc. (phone, rent, travel, training, move personel sete) 2.09/A- = 
Regulatory 1.10/A --+-+-+--- 2-2-2220 a Sa atele Aaa 
Total Cost Per Year -------- 2-2-2222 2222722277 
Cost Per Acre----+- 22222727227 °7°° we - ee ote 
Total Region Cost ---------° SSS Se 


Total Region Cost Per Acre ----*-*-*+"*-°°°°7 eEaintolala pel 
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Cost x 1000 


Operational Costs by Region 


Delphi Region - 34 _ Oklahoma, North 


Acres of Cotton (1974-78 average) Any problems which arise will be covered by 
funds from Delphi Region 35 


i. 


Personnel, Including benefits © 
(a) Fulltime 
1. USDA MY e-e--- 
2. STATE/USDA MY <- -.- 


(b) Temporary (State) MY-- 
Sterile Weevils 

(a) Rearing @2.20/1000 ---+-+=s- 

(b) Dispersal @2.20/A ------ 


Chemicals - Diapause Control beginning 


lst week in Sept. Ist year (Guthion or Malathion) 


(a) Number ox treatments: @ 


(b) Application treatments 6 


[Ke 2 eee eee ee 


[A 2 --------- 


(c) Dimilin followup as needed for remainder of progran, 
estimated at 25% of acreage-cost per acre, 4 treatments 


iacluding Dimilin, Oil and Application 


(d) Cleanup treatment following Dimilin, Guthion 


and application - 


Traps - 


(a) Survey and infield-average of 1 trap/A-trap 83¢, 
service 16 times 0163<¢ ea (3.47/A)- @eeeeeeeeeFfeeeeeeesee#e#e#ee#e 


Measure Cotton @1.00/A -=-+-+-*+-+-+-s+-*e22+2-2+-2+22+-+2e2e2ee- 


Vehicle Operation 


Misc. (phone, rent, travel, training, move personnel,etc.) 2.09/A- - 


Regulatory 1.10/A -e©--+-+--- 2-2 - 
Total Cost Per Year--+-*+-+-*+2*-+--- 
Cost Per Acres *--r 22222 ee ee 
Total Region Csst -- ee ee ee ee 


Total Region Cost Per Acre - 
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Cost x 1000 


Operational Costs by Region 


sere ee 


Delphi Region ~ 35 - Oklahoma, South 


Acres of Cotton (1974-78 average) 153 477 


i. Personnel, Including benefits 1989-90 1990-91 
(a) Fulltime 
1. USDA’ 2.1 MY --+----- eee ee ee ee ee ee 52 52 
He SLO STRERY SIN SPRUE V6 OES Cts Se I te I Ct ig “-- 623 623 
(b) Temporary (State) 63.2 MY-----+-+-+--+--+-- <2 558 558 
2. Sterile Weevils 
(a) Rearing @2.20/1000 ----+-++-+-+-+-+-+-+-+-+-+--e-- <2 0 139 
(b) Dispersal @2.20/A ---+-+--+-e-+-+22+22+22+-+2+2-5 0 349 


3. Chemicals - Diapause Control. beginning 
Ist week in Sept. 1st year (Guthion or Hevarhton) 


(2) Number of treatments: 6 @1.81 /A -2« +--+ 2 2-2- - - = hres § 0 
(b) Application 6 treatments @1.37 /A --+-+-+-+-+-+-+-- 1,303 0 


(c) Dimilin followup as needed for remainder of program, 
estimated at 25% of acreage-cost per acre, 4 treatments 


including Dimilin, Oil and Application 26.30/A -----+--- 0 1,042 
(d) Cleanup treatment following Dimilin, Guthicn 
'. and application - 3.58/A = ---+-+-+-+-+-+-+-+-+-+-+-+--- 0 142 
4. Traps - 
(a) Survey and inficld-average of 1 trap/A-trap 83¢, 
service 16 times @1G6%¢ ea (3.47/A)- - --- -- e+ ee ee ee ee 550 550 
S. Measure Cotton 21.00/A ---+-+-+-+-+-+2e-+-2+2722 22222228 158 158 
6. Vehicle Operation 2.20/A. ------------------- 349 349 
7. Mise.(phone, rent, travel, training, move personnei,ctc.) 2.0S/A- - Sal Sok 
Bem REGL ALOT YM LO/ Ape] = to wm oo we wee an a a eee wn 174 174 
9, Total Coz. Per Year - - - - - wwe ere ee ee ee eee ee ee 3,019 4,467 
10. Cost Per Acre ---------- ++ e ere e eee ee je tee ee S36; 726 » 528.1 
Sil, ‘TotdieRegion Cost < = ="-"2%— - = se ws ee ee es ft a hee 10,286,900 
to ee TOtal RepionecosturersAcre ae (=) = SMa) a )atia a) = =) Ban Rar ' $64.91 
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IV. 


Monitoring Program 


This trapping activity will begin the year following completion of eradica- 
tion operations. The greater trap density in years 1 and 2 is to locate 
any infestations missed during eradication operations so that appropriate 
action can be taken to eliminate the infestation before it spreads to 
greater acreage. The continued surveillance, thereafter, is to detect and 
destroy, as early as possible, any reinfestation which may occur. The 
appropriate action in such cases consists of the following activities: 


1. When boll weevils are detected in the area where eradication has 
been completed, the first action will be to delimit or identify the 
infested area and population levels. Trap density will be increased 
to 1 acre within an area of 1 to 2 miles radius from the detection 
site. Visual surveys will be done in the area to determine if re- 
production is occurring. Traps and visual surveys will be expanded 
into additional acreage as needed to delimit the infestation. 


2. Judgement, based upon survey results, will be used as to suppression 
action to be taken. If infestations are found (including reproduc— 
tion), during the growing season, control measures with Dimilin 
and/or 0.P. insecticides will be used. If infestations are found 
late in the season but with adequate time for boll weevils to attain 
diapause before crop destruction, diapause treatments will be made. 
No treatments would be made for detections made in late season just 
prior to crop destruction. 


3. During the year following these actions, traps will be used at 1 acre 
in the area to determine if the infestation has been eradicated. 


Generally, it will require 1 MY supervisory for 250,000 to 500,000 acres 
of cotton. Trappers will handle approximately 1,000 to 2,500 traps 
depending upon geographical distribution of cotton and trap density. 


Trapping will begin the month of planting, usually March or April, depend- 
ing on location in the Cotton Belt. Traps will be active 3 months in the 
spring, around cotton fields of the previous season (March-April=-May or 
April-May-June) and again for 3 months in the fall, around current cotton 
fields (mid-July to mid-October or mid-August to mid-November). 


Traps will be serviced and data collected on a 4-week schedule. Trapping 
rate will be approximately: (a) one (1) trap per 10 acres.of cotton the 

first year after eradication; (b) one (1) trap per 50 acres of ctton the 
second year, and (c) one (1) trap per 200 acres of cotton the third year. 


-This trap density will be decreased in large open blocks of cotton. 


Trap density in subsequent years will depend upon the expected hazard of 
reinfestation, with higher densities in areas adjacent to infestations 
outside the U.S. and at certain ports of entry. 
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This monitoring program would be handled cooperatively by PPQ and the 
State Departments of Agriculture in the same manner as currently done for 
such pests as Gypsy Moth and fruit flies. 


A summary of monitoring costs following eradication by zone and by Delphi 
region is given in Table 3. 


Likely source of boll weevils for reinfestation: 


There are two cotton gorwing areas in Mexico which are infested with boll 
weevils which are the most likely sources of reinfestation. Both of these 
areas are adjacent to zone 8. The situation in these two areas in 1980 
follows: 


1. Matamoros-Reynosa area in the lower Rio Grande Valley. This area 
is adjacent to the Brownsville-Rio Grande City area in the U.S. In 
1980, approximately 3,500 acres of cotton are planted within 40 miles 
of the border. Only 330 of these acres are within 10 miles of the U.S. 
cotton. 


2. Ojinaga-Conchos River area adjacent to Presidio in the U.S. Approxi- 
mately 8,000 acres of cotton are planted up the Conchos River for 40 
miles and up the Rio Grande River for about 90 miles. The nearest 
cotton in the U.S. to the infested areas in Mexico is in the Presidio 
area. Cotton planting in Presidio is sporadic-none planted in 1979 
but about 200 acres in 1980. Beyond the Presidio area, the nearest 
cotton in the U.S. is about 100 miles. 


Location of containment zones to prevent reinfestation: 


In the event the boll weevil is eradicated from the United States, the 
logical containment zone is along the Mexico-U.S. border, as indicated in 
fig. 4. However, after plotting 1978 cotton acres by county (the latest 
figures available) on a map of the boll weevil infested area, it was 
evident that a second containment area within the Cotton Belt was possible. 


This area runs North-South along the western boundaries of Louisiana and 
Arkansas, and the Eastern edge of Texas and Oklahoma, fig. 4. The only 
cotton grown within that area in 1978 was a narrow isms along the Red 
River. In an East-West direction along the Red River in this area, 
approximately 6,000 acres of cotton were grown West of the Texas~Arkansas 
line, for a distance of approximately 75 miles. Even greater distances 
with no cotton exist between Arkansas and Oklahoma to the North and 
Louisiana and Texas to the South. It is proposed that an effective barrier 
zone could be maintained, therein, with a fall diapause program on the 
cotton, a trap monitoring program and a regulatory program on movement of 
regulated items, similar to that presently in effect for Pink Bollworm. 


coll A food 


Probability of Boll Weevil Reinvasion 


The purpose of the monitoring plan outlined herein, is to detect any reinvasion 
and establishment in an early stage so that the boll weevils can be destroyed 
before they sprad over a large area. The plan is designed to detect the presence 
of the boll weevil before spread beyond 200 acres of cotton. The demonstrated 
efficacy of the pheromone trap gives us confidence that this can be achieved. 
When boll weevils are detected, the site will be surveyed intensively to delimit 
the infestation. The infested area plus some buffer acreage around the area 
would be the target of action to eliminate the infestation. It is expected 

that such target areas should rarely exceed 2,000-5,000 acres of cotton. 


Normal flight dispersal of adult boll weevils is considered to be the most 
likely means by which reinvasion would occur. Movement by flight of 20-30 
miles is common with a few cases of recorded flight up to 60-70 miles. Even 

so, as indicated above, the most hazardous areas of reinvasion will be the 
relatively low cotton acreage along the Texas-Mexico border adjacent to infested 
cotton in Mexico. We feel that cooperative boll weevil suppression work with 
Mexico in these areas can minimize this hazard. 


We consider long-range accidental movement of weevils into the Cotton Belt to 
be very unlikely. Regulatory measures would prohibit the movement of cotton 
plants and products which might harbor the boll weevil. The most likely 
posibilities from this source would be in seed cotton (unginned). This cotton 
is bulky and rarely moves further than the nearest gin. 


Accidental movement of adults in vehicular traffic is a possibility. However, 
this is most likely to occur at the end of the growing season when populations 
are high and dispersing. Since our weevil sources are south of the Cotton 
Belt, it is unlikely these “hitchhikers” would find suitable cotton further 
north to start a population which could develop into diapause and survive the 
winter. 
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Table 3 Cost (X 1000) Summary for Monitoring Program Following Eradication. 
: The last figure in the columns is the continuing cost unless ex- 
perience proved less trapping was required in the less hazardous areas. 











Total 
‘ Year f 1 aan 3 4 5 6 r 8 iaX.1000 

1985 117 | : 117 
1986 56 291 347 
1987 31 116 495 < 642 
1988 59 189 584 | | 863 
1989 | 113 209 232 644 
1990 103 98 269 673 
1991 52 112 538 1008 
1992 58 224 199 839 
1993 | | 113 75 604 
1994 31 so re 103 52 58 113 61 590 
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-V Capital Outlay 


Table 4 Capital Outlay by Year and Zone. This estimate includes vehicles, 
radios, ground spray equipment anc miscellaneous equipment. 


Year - 1: a2 Sia: 4 "  § 6 7. 8 Total X 1000 





: pce a a ee ll 
4983 6,583 ) | 6,583 
1984 7,690 7,690 
1985 1,655 | 1,655 
1986 | 2,487 | 2,487 
1987 344 344 
1988 | 350 350 
1989 700 | 700 
1990 350 350 
Total 20,159 
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VI. Regulatory Requirements 


Regulatory authority to execute the suppression technology and perform 
certain other actions is essential for program success. The authority for 
the required regulations rests in the states. Action to insure compliance 
will be a joint endeavor of state and USDA regulatory agencies (State 
Departments of Agriculture and APHIS, USDA). Specifics of required regula- 
tory authority include: 


1. 


66 


State-Federal parallel quarantine authority to quarantine the zones 
under treatment and those cleared of boll weevil until cleared from 
United States. Regulated articles would include the boll weevil, 
gin trash, contaminated cotton pickers and other equipment and 
articles deemed hazardous. 


Access and entry under State authority. We must be able to enter all 
cotton fields to execute control and survey operations. 


State and Federal authority and committment to execute all phases of 
the program on 100 percent of the cotton acreage. All cotton, 
commercial and otherwise, must be subjected to program operations. 


Authority to require reporting of cotton acreage by the grower to 
insure all acreage is included in the program. The involvement of 
ASCS in this activity is essential. 


State-Federal authority to purchase and destroy cotton which may pose 
an undue hazard to program objectives because of difficulty in 
execution of program. This generally entails small plantings located 
at such a distance from the main cotton acreage that costs to do 
program suppression is prohibitive. 


State authority to prohibit planting of noncmmerccial cotton in program 
operations area or treat such cotton with an effective boll weevil 
insecticide on a prescribed schedule to prevent production of diapause 
boll weevils. This applies primarily to ornamental plantings and to 
research plots. 


State authority to take necessary action to preevent volunteer cotton 
and alternate host plants where applicable for jeopardizing program 
objectives. In most cases, this could result from poor plant 
destruction in the fall in the more southerly areas of the Cotton Belt. 


State authority to collect and disburse grower funds contributed as 
their share of costs. 


State authority to set optimum planting and crop destruction dates 


‘during the period of program operations (2 years). 


*U.S. GOVERNMENT PRINTING OFFICE: 1981-0-340-932/185 -190= 
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